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@ Imidazole, triazoie and tetrazole derivatives. 

(g) A class of substituted Imidazole, triazoie and tetrazole derivatives are selective agonists of 5-HT r like 
receptors and are therefore useful in the treatment of clinical conditions, in particular migraine and 
associated disorders, for which a selective agonist of these receptors is indicated. 
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The present Invention relates to a class of substituted Imidazole, triazole and tetrazole derivatives which 
act on 5-hydroxytryptamine (5-HT) receptors, being selective agonists of so-called "5-HTHike" receptors. They 
are therefore useful In the treatment of clinical conditions for which a selective agonist of these receptors Is 
indicated. 

5-HTt-Uke receptor agonists which exhibit selective vasoconstrictor activity have recently been described 
as being of use in the treatment of migraine (see, for example, A. Doenicke etaJ., The Lancet 1988, Vol. 1, 
1309-1 1). The compounds of the present Invention, being selective S-HT^Bce receptor agonists, are accord- 
ingly of particular use in the treatment of migraine and associated conditions, e.g. cluster headache, chronic 
paroxysmal hemlcranla, headache associated with vascular disorders, tension headache and paedlatric mig- 
raine. 

EP-A-0313397 describes a class of tryptamlne derivatives substituted by a five-membered heteroallphatlc 
nng, which are stated to be specific to a particular type of "5-HTHike- receptor and thus to be effective therapeu- 
tic agents for the treatment of clinical conditions, particularly migraine, requiring this activity. However EP-A- 
031 3397 neither discloses nor suggests the Imidazole, triazole and tetrazole derivatives provided by the present 
Invention. 

The present invention provides a compound of formula I, or a salt or prodrug thereof: 



20 



25 




(I) 



E-F 



30 



35 



40 



wherein the broken circle represents two non-adjacent double bonds In any position In the five-membered ring; 

two, three or four of V, W, X, Y and 2 represent nitrogen and the remainder represent carbon provided 
that when two of V, W, X, Y and 2 represent nitrogen and the remainder represent carbon, then the said nitrogen 
atoms are in non-adjacent positions within the five-membered ring; 

A 1 represents hydrogen, hydrocarbon, a heterocycl Ic group, halogen, cyano, trffluoromethyl. -OR* -SR* 
-NR*Ry, -NR*CORy, -NR*C0 2 Ry, -NR*S0 2 Ry, or -NR*CTNR*Ry; ' 

A? represents a non-bonded electron pair when four of V. W, X, Y and 2 represent nitrogen and the other 
represents carbon; or, when two or three of V. W, X, Y and 2 represent nitrogen and the remainder represent 
carbon, A* represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trffluoromethyl, -OR* - 
SR* -NR'Ry, -NR*CORy, -NR*C0 2 Ry, -NRxSOjRx, or -NR z CTNR*Ry; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 
F represents a group of formula 



45 




50 



U represents nitrogen or C-R*; 

B represents oxygen, sulphur or N-R 3 ; 

R 1 represents -CH 2 .CHR*.NR 8 R 7 or a group of formula 
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in which the broken line represents an optional chemical bond; 

R 2 , R 3 , R* R s , R« and R 7 Independently represent hydrogen or C,^ alkyl; 

10 R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry together 

represent a C2-6 alkytene group; 

R 1 represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula =N.G; and 
G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group. 
The present invention also provides compounds of formula I above wherein three or four of V, W, X, Y and 
Z represent nitrogen and the remainder represent carbon; 

A 2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and the other 
represents carbon; or, when three of V, W. X. Y and Z represent nitrogen and the remainder represent carbon, 
A* represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trffluoromethyl, -OR*. -SR* - 
20 NR*Ry, -NR*CORy, -NR"CO^y, -NR^SOaRy, or -NR*CTNR*Ry; and 
A 1 , E, F, R\ Ry, R* and T are as defined above. 
For use In medicine, the salts of the compounds of formula I will be non-toxic pharmaceutical^ acceptable 
salts. Other salts may, however, be useful in the preparation of the compounds according to the invention or 
of their non-toxic pharmaceutlcally acceptable salts. Suitable pharmaceutlcally acceptable salts of the com- 
pounds of this invention include acid addition salts which may, for example, be formed by mixing a solution of 
the compound according to the invention with a solution of a pharmaceutlcally acceptable non-toxic acid such 
as hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, 
tartaric add. carbonic acid or phosphoric acid. Furthermore, where the compounds of the invention carry an 
acidic moiety, suitable pharmaceutical^ acceptable salts thereof may include alkali metal salts, e.g. sodium or 
potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and salts formed with suitable 
organic ligands, e.g. quaternary ammonium salts. 

The term "hydrocarbon - as used herein includes straight^hained, branched and cyclic groups containing 
up to 1 8 carbon atoms, suitably up to 1 5 carbon atoms, and conveniently up to 1 2 carbon atoms. Suitable hyd- 
rocarbon groups include d_« alkyl, C„ alkenyl. alkynyl, C^ 7 cycloalkyl, cydoalkyKC^alkyl, aryl and 
35 aryl(Ci_Jalkyl. 

The expression "a heterocyclic group- as used herein includes cydic groups containing up to 18 carbon 
atoms and at least one heteroatom preferably selected from oxygen, nitrogen and sulphur. The heterocydlc 
group suitably contains up to 15 carbon atoms and conveniently up to 12 carbon atoms, and is preferably linked 
w trough carbon. Examples of suitable heterocydlc groups Indude C*_ 7 heterocydoalkyl, C3_ 7 heterocydoal- 
M(Ci-«)aIkyl f heteroaryl and heteroaryKC^alkyl groups. 

Suitable alkyl groups indude straight-chained and branched alkyl groups containing from 1 to 6 carbon 
atoms. Typical examples indude methyl and ethyl groups, and straight-<:hained or branched propyl and butyl 
groups. Particular alkyl groups are methyl, ethyl and t-butyl. 
^ Suitable alkenyl groups indude straight-chained and branched alkenyl groups containing from 2 to 6 carbon 
atoms. Typical examples indude vinyl and aJlyl groups. 

Suitable alkynyl groups Indude straight-chained and branched alkynyl groups containing from 2 to 6 carbon 
atoms. Typical examples indude ethynyt and propargyl groups. 

Suitable cydoalkyl groups Indude groups containing from 3 to 7 carbon atoms. Particular cydoalkyl groups 
are cydopropyl and cydohexyl. 

A particular aryl group is phenyl. 

Particular aryl(C t ^)aIkyl groups indude benzyl, phenethyl and phenylpropyl. 

Suitable heterocydoalkyl groups indude azetidinyl, pyrrolidyl. piperidyl, piperazinyl and morpholinyl 
groups. 

^ Suitable heteroaryl groups indude pyridyl. quinolyl, isoquinolyi, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyt, 

furyl, benzofuryl, dibenzofuryl, thienyl. benzthienyl. imkfazriyl. oxadiazolyl and thiadiazdyl groups. 
Particular heteroaryl (C,_e)atky1 groups indude pyridylmethyi and pyrazinylmethyl. 
The hydrocarbon and heterocydic groups may in turn be optionally substituted by one or more groups 



3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



EP0 497 512 A2 

selected from C,_e alkyl, adamantyl. phenyl, halogen, haloalkyl, C,_e aminoalkyl, trffluoromethyl, hydroxy, 
alkoxy, arytoxy, keto, alkytenedloxy, nltro. cyano, carboxy, alkoxycarbonyf, Cm alkoxycar- 
bonyfl(Cva)alkyl, aikylcarbonyloxy, arylcarbonyfoxy. C» alkylcarbonyl, arylcarbonyl, alkylthio, 
alkylsulphinyl, alkylsulphonyl. arylsulphonyl. NRrR*, -NFTCORw -NR v C0 2 R* -NR^SOjR* - 

CH 2 NRvS0 2 Rw, -NHCONR v R», -CONR'R", -S0 2 NRvR* and -CHjSOaNRvR* in which R* and R* independently 
represent hydrogen. C,^ alkyl, aryl or aryUd-Jalkyl. or R v and R" together represent a C^ alkylene group. 

When R* and Ry, or R* and R* together represent a C^ alkylene group, this group may be an ethylene, 
propylene, butylene, pentamethylene or hexamethylena group, preferably butylene or pentamethylene. 

When the group G represents an electron-withdrawing group, this group is suitably cyano, nitro, -COR*, 
-CO2R* or -SO2R* in which R* is as defined above. 

The term "halogen" as used herein includes fluorine, chlorine, bromine and iodine, especially fluorine. 

The present invention includes within its scope prodrugs of the compounds of formula I above. In general, 
such prodrugs will be functional derivatives of the compounds of formula I which are readily convertible in vivo 
into the required compound of formula I. Conventional procedures for the selection and preparation of suitable 
prodrug derivatives are described, for example, In "Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985. 

Where the compounds according to the invention have at least one asymmetric centre, they may accord- 
ingly exist as enantlomers. Where the compounds according to the Invention possess two or more asymmetric 
centres, they may additionally exist as diastereo isomers. It is to be understood that all such isomers and mixt- 
ures thereof are encompassed within the scope of the present Invention. 

It will be appreciated that the imidazole, trlazole and tetrazole rings of formula I can exist in a variety of 
canonical forms. These may suitably be represented by formulae IA to IT as follows: 
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wherein A». A*. E and F are as defined above. Prefenred Imidazole, triazole and tetrazole rings of formula I 
include the rings represented by formulae IA, IC. IG, IH, IL, IM, IN, IP and IQ above, especially IH 

The alkylene chain E may be, for example, methylene, ethylene, 1-methylethyiene, propylene or 2-methyl- 
propylene. Alternatively, the group E may represent a single bond such that the group F in formula I is attached 
40 directly to the ftve-membered heteroaromatlc ring. 

The group F is suitably an indole, benzofuran or benzthiophene moiety of formula FA. or an indazole moiety 
of formula FB: * 
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wherein B, R\ R* and R* are as defined above. Preferably, the group F represents an indole moiety of structure 

rC. 
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(FC) 

wherein R*. R* and R» are as defined above, in particular wherein R» and R» are both hydrogen 

It will be appreciated that when four of V. W. X Y and Z represent nitrogen and the other represents carbon 
lo. when the ring of formula I is a tetrazole ring, then the group A? wID be a non-bonded electron pair. Otherwise 
At and A* wil independently represent hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano. tiif. 
luoromelhyl. -OR». -SFP. -NR*Ry, -NR*CORr, -NRxCOjRr, -NR*S0 2 Rr, or •NR z CTNR«Ry 

Suable values for the groups A» and/or A* include C,., alkyl. C». 7 cycloalkyl. aryl. aryKC^alkyl. Qw 
heterocydoalkyl. heteroaryl or heteroaryKC^Ikyl. any of which groups may be optionally substituted, and 
hydrogen, halogen, cyano. trifluoromethyl. c M alkoxy. alkylthk, or -NR«Rr. in which R* and Rr are as 
defined above. Examples of optional substituents on the groups A' and/or A? suitably include trifluoromethyl 
C^alkoxy. C^alkoxycarbonyl, C„alkylcarbonyl. C^alkylaulphonyl. arylsulphonyl. amino. mono-ordi(C J 
alkylammo, C, alkylcarbonytamino. arylcarbonylamino, C« alkoxycarbonylamino. C,., alkylsulphonylamino 
arylsulphonylamino. C_ alkylsulphonylaminomethyl. aminocarbonylamlno, mono- or dKC^alkylaminocar- 
bonylam.no mono- or dlarylaminocarbonylamino, pyrrolidytcarbonytamino. aminocarbonyl. mono- or 
dKC^alkylamlnocarbonyl. C,^ alkylamlnosulphonyl. amlnosulphonylmethyl. and mono- or difC^alkylaira- 
nosulphonylmethyl. 7 

Particular values of A' and/or A* include hydrogen, methyl, methoxymethyl. aminomethyl. dimethylami- 
nomeftyl, acetylammomethyl. benzoylamlnomethyl. t-butoxycarbonylaminomethyl. methylsulphonylami- 
nomethyl. phenylsulphonylaminomethyl. aminocaroonylmethyl. ethyl, aminoethyl. acetylaminoethyl 
S^r*^. m8 ^ carbon y ,aminOB ^yl. othoxycarbonylaminoethyl. t-butoxycarbonylaminoethS 
mrthylsulphonviaminoethyl. aminocaibonylaminoethyl. methylaminocarbonytamlnoethyl. t-buMamlnc«ar- 
bomdaminoethyl, phenylaminocarbonylaminoethyl, pyirolidylcarbonylaminoethvl. cyclopropyl. phenyl, methyt- 
sulphonylaminophenyl. aminocarbonylphenyl. methylaminocarbonylphenyt. memylsiilphonylaminomethyl- 
phenyl, am.nosulphonylmethylphenyl. methylaminosulphonylmethylphenyl, dime%laminosulphonylmethyl- 
phenyl. benzyl, trifluoromethylbenzyl. methoxybenzyt, acetyiamlnobenzyl. methylsulphonylanilnobenzyl 
^|nocarbonylam,nobenzyl, aminocaroonylbenzyl, methylaminocarbonylbenzyl. methylsulphonytbenzyl, 
methylamlnosulphonylbenzyl. pyridylmethyl. methoxypyridyfmethyl. amino, methylamlno. benzylamino 
dimethylamino, t-butoxycarbonylaminoethylamino and methylsulphonylaminoethylamino 

Preferred values of A 1 and/or A* Include hydrogen, methyl, ethyl, benzyl and amino. 

< '!!.?! Se ! ,ta ^!. ValUeSOfR1 inc,udeami "°e«iyl. N-methylaminoethyl.N.N-dimelhylaminoethyl.4-piperidyl 
1-methyM-plperidyl. 3-pyrrolldlnyl and 1-methyl-3-pyrrolldlnyl. P'penayi. 

Preferred values for the groups R 2 to R 7 are hydrogen and methyl. 

A Particular sub-class of compounds according to the Invention is represented by the compounds of formula 
IIA, and salts and prodrugs thereof: 




( HA) 
6 



EP 0 497 512A2 



15 



20 



25 



30 



wherein > 
X 1 represents nitrogen or A 12 -C; 
n is zero, 1,2 or 3; 

B 1 represents oxygen, sulphur or N-R 1 *; 

^ A ! 1 .J?/" ,ndependent| y re P resent c " alkyl. C« alkenyl, alkynyl, <V 7 oydoalkyl. aryl, 
aryUC^alkyl, heterocycloalkyl. heteroaryl or heteroaryl(C^)alkyf , any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl. alkoxy. alkylthio or -NR x Ry; 
R 12 . R 1S , R u , R™ and R" independently represent hydrogen or C,^ alkyl; and 
R» and RX independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry together 
represent a alkylene group. ^ 

Examples of optional substituents on the groups A" and A" suitably include trifluoromethyl. alkoxy 
^ aIkox y car bony». Qm alkylcarbonyl. alkylsulphonyl. arylsulphonyl, amino, mono- or di(C^)alkylamino' 
°? a,ky1carbony,amin0 ' aryicarbonylamino, C M alkoxycarbonylamino, C,_« alkylsulphonylamino. arylsul- 
phonylamino. alkylsulphonylaminomethyl, aminocarbonylamino, mono- or dKC^)alkylaminocar. 

^nylamjno, mono- or diaiylaminocarbonylamino, pyrrolidylcarbonytamino. aminocarbonyl, mono- or 
^KCMOalkylaminocarbonyl, alkylaminosul phenyl, aminosulphonylmethyl, and mono- or difC^alkvlami- 
nosulphonytmethyl. 1 y 

mJZ^XT " ^ 1^1^ '"I"* to f0rmU,a " A ,ndUde hydrogen.' methyl, ethyl, benzyl and 
amino. When * represents A^, the group A' < is preferably hydrogen or methyl. 

Preferably. R' 2 ,R« and R« each represents hydrogen. Preferred values of R ia and R" with respect to 
formula IIA include hydrogen and methyl. w 

Anomersub-class of compounds according to the Invention Is represented by the compounds of formula 
IIB, and salts and prodrugs thereof: 



21 



Y ' — N 



1 



(CH 2 ) 




NR 2B R 27 



35 

(IIB) 

wherein 

Y 1 represents nitrogen or A^C; 
40 n is zero, 1, 2 or 3; 

B 2 represents oxygen, sulphur or N-R 2 *; 

^ ^ ^ A22 u ,nde P 8ndent, y re P resent C m> alkyl, alkenyl, alkynyl. cydoalkyl, aryl, 
aryKC^alkyl, heterocycloalkyl. heteroaryl or heteroaryl(C 1HJ )alky1, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, alkylthio or -NR x Ry; 
R 22 . R 23 . R 24 , R» and R 2 * independently represent hydrogen or alkyl; and 

^^^^^^ntfy representhydrogen, hydrocarbon or a heterocyclic group, or R« and Ry together 
represent a alkyiene group. 

a» E ^? e3 ° f0ptl0nal substltuents «i fl">ups A 21 and A 22 correspond to those Indicated for the groups 
A" and A«wrth respect to formula IIA above. Particular values of A* and A 22 with respect to formula IIB include 
hydrogen, methyl, ethyl and benzyl. i 

JZESSE'SS* ZTkT™* hydro9en - Preferred va,ues of R2S and R27 wtth respect » 

..C. ^ S a U n^XsTeS dS to ^ inVenti °" 13 * » e compound, of 1^ 
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(IIC) 

wherein 

Y 2 represents nitrogen or A**-C; 
Z 1 represents nitrogen or CH; 
n is zero, 1,2or3; 

B 3 represents oxygen, sulphur or N-R 33 ; 

A3i and A» independently represent alkyl, alkenyl, alkynyl, 03.7 cycloalkyl, aryl 
aryi(C lJ6 )alkyl, heterocycloalkyl, heteroaryi or heteroaryl(C^)alkyl ( any of which groups may be optionally" 
substituted; or hydrogen, halogen, cyano. trlfluoromethyl. C 1HI alkoxy, alkylthfo or -NR x Ry* 

R 31 represents -CH 2 .CHR« nr»R37 a group of forrnu | a 



y 



n-R 35 or 




R 32 , R» R 34 , R 36 , R 36 and R 3 ? independently represent hydrogen or C,_e alkyl; and 

R*andRy independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry together 
represent a aJkylene group. ta 

*n ^ ,eS .° f 0Pti0nal 8ubstituents on 1,18 9 rou P8 A» and A 32 correspond to those indicated for the groups 
A'i and A , 2 wrtn rasped to formula HA above. Particular values of A* and A 32 with respect to formula IIC include 
hydrogen, methyl and amino. 

Preferably, R* R» and R 34 each represents hydrogen. Preferred values of R 3 * R*> and include hyd- 
rogen and methyl. 7 

A still further sub-class of compounds according to the invention is represented by the compounds of for- 
mula IID, and salts and prodrugs thereof: 




(I ID) 

wherein 

W represents nitrogen or C-A 42 ; 
n is zero, 1,2 or 3; 
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B 4 represents oxygen, sulphur or N-R 4 * 

Mn A * ™ d A * lndependent, y re P re8e * <^ alkyt. alkenyi, C« alkynyl, C^ 7 cydoalkyl, aryl, 
aryKC^alkyl, C„ heterocydoalkyl, heteroaryi or heteroaryKC^Ikyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, aJkylthio or -NR*Ry; 
R 41 represents -CH 2 . CHR".NR 4 6R" or a group of formula 



\ 

y 



N-R 45 o r 




R 42 . R 43 , R 44 . R 46 . R 4 * and R" independently represent hydrogen or C,^ alkyl; and 

R» and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and R* together 
represent a alkyl en e group. " 

Examples of optional substituents on the groups A 4 ' and A 4 * correspond to those indicated for the groups 
A" and A« with respect to formula IIA above. Particular values of A" and A" with respect to formula I ID include 
hydrogen and methyl. 

Preferably, R 42 , R 43 and R 44 each represents hydrogen. Preferred values of R 4 *, R 4 * and R 4 ' include hyd- 
rogen and methyl. 7 

Specific compounds within the scope of the present invention include: 
2-[5^2-benzyltetrazol-5-ylmethyl)-1H-lndol-3-yl]ethylamIne; 

2- [5-{1 -benzyltetrazol-5-ylmethyl)-1 H-indol-3-yl]ethyf amine; 
N.N^lmemyl-2-[5^1^ethyltetrazd^ 
N,N-dimethyl-2-[5H2-methyltetiB2o|.5-ylrr« 
N,N-dlmethyl-2-[5-{1 ,2,4-trtezol-1-y1methy1)-1 H^ndol-3-yl]ethylamIne; 
N,N-dimethyl-2^tetrazol-2-^ 
N,hWlmemyi-245Htetrazol-1-^ 
N,rvWimemyl-2-[5^lHneth^ 

N,r^lmethyt-2-[5KlHnemyl-1,2,4-trlazol-3-ylmemyl)-1H-indol-^ 
N,N-dimethyl-2-[5-(1 ,2,3-triazoM-ylmethyl)-1 H-indol-3-yl]ethylamine; 

3^2^minoethyl)-5^1^ethyltetrazol-5-yl)benzo[bJthlophene; 

3- (2-aminoemyl)-5-(2^etoyltetrazol-5^^ 

3- P^N,N-dime%lamiiK>)ethy^^ 

N,N-dimethyl-2-t5-(2-methylimidazol-1 -ylmethy1)-1 H-indol-3-yl]ethylami ne- ' 
N,N-dimethyl-2-[5-(imida20|.1-ylmethyi)-1 H-todd-3-yl]ethylamine; 
N,N-dimethyl-2-[5^(2^nethylimidazol-1 -yl)-1 H-indd-3-yl]ethylamine; 
N,N^imethyl-2-[5-<2^thyrtetrazol-5-ylmethyl)-1r4- 
N,N-dimethyi-2-[5-(1 ^thyltetrazol-5-ylmethyl)-1 H-indol-3-yl]etriylamine; 
N,N-dimethyl-2-[5-{1 ,2.4-triazol-1-y1)-1 H-indd-3-yl]ethylamine; 
1-methyl-4-{5-(2-methylimida2oH-yl)-1 H-indol-3-yl]piperidine; 

1-methyl-4-(5^1 f Z4.triazol-1-ylmethyl)-1H-indol-3-yl]piperidine; 

4- {5-(2-methylimidazd-1 -yl)-1 H-indoJ-3-yiJpiperidine; 
4-[5-<1 ,2.4-triazol-l -ylmethyl)-1 H-indol-3-ylJpiperidine; 

3- [5-(2-methylimidazd-1 -yl)-1 KWndol-3-ylJpyrrolidine; 
1^ethyl-345^2-fnemyiimidazoM^ 

4- [5-(imidazd-1 -yl)- 1 H-indol-3-yl]piperidine; 
4-[5-(1 ,2,3-triazol-1-yl)-1 H-indol-3-yl]piperidine; 
1-methyf^5^idazol-1-yl)-1H-lndol-3-yl]pIperWlne; 

1 -methyM45-{1 A3-triazoH-yl)-1 H-indol-3-yl]piperidine; 

1-methyl-^5-(1 ,2 f 3-WazoM-yl)-1 H-lndol-3-y1]pyrrondlne; 

1^ethyl-3^5K2-memylimidazoM^ 

1 -methyJ-H5-(lmldazoH -yl)-1 H-indol-^yl]pyrrolidine; 

1-methyl-3-{5-(1 ,2,4-triazoM-ylmethy1)-1 H-indol-3-yl]pyrrolidine; 

1^ethyf-3^5-(lmldazol-1-ylmetfryl)-imndd-3-yl]pyrroIidlne; 

N,N-dimemyl-2-{5-(2-aminoimidazo»-1 -yl)-1 H-indol-3-yl]ethylamine; 

N.^tmethyl-2^2^lnolrnIda^ 
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NHTwtoyW^5-(1 ,2 ^WazoM^m 
and salts and prodrugs thereof. 

The invention also provides pharmaceutical compositions comprising one or more compounds of this Inven- 
tion in association with a pharmaceutical^ acceptable carrier. Preferably these compositions are in unit dosage 

5 forms such as tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories; for oral, parenteral, intranasal, 
sublingual or rectal administration, or for administration by Inhalation or Insufflation. For preparing solid compo- 
sitions such as tablets, the principal active ingredient is mixed with a pharmaceutical carrier, e.g. conventional 
tableting Ingredients such as com starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, 

io dicaicium phosphate or gums, and other pharmaceutical diluents, e.g. water, to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the present Invention, or a non-toxic phar- 
maceutical^ acceptable salt thereof. When referring to these preformulation compositions as homogeneous, 
it Is meant that the active Ingredient Is dispersed evenly throughout the composition so that the composition 
may be readily subdivided into equally effective unit dosage forms such as tablets, pills and capsules. This solid 

15 preformulation composition is then subdivided into unit dosage forms of the type described above containing 
from 0.1 to about 500 mg of the active ingredient of the present invention. The tablets or pills of the novel compo- 
sition can be coated or otherwise compounded to provide a dosage form affording the advantage of prolonged 
action. For example, the tablet or pill can comprise an inner dosage and an outer dosage component, the latter 
being in the form of an envelope over the former. The two components can be separated by an enteric layer 

20 which serves to resist disintegration in the stomach and permits the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be used for such enteric layers or coatings, 
such materials including a number of polymeric acids and mixtures of polymeric acids with such materials as 
shellac, cetyl alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention may be incorporated for admini- 

25 stration orally or by injection include aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, 
and flavoured emulsions with edible o3s such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well 
as elixirs and similar pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspen- 
sions include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, sodium carboxymethyl- 
cellulose, methylcellulose, polyvinylpyrrolidone or gelatin. 

so In the treatment of migraine, a suitable dosage level is about 0.01 to 250 mg/kg per day, preferably about 
0.05 to 100 mg/kg per day, and especially about 0.05 to 5 mg/kg per day. The compounds may be administered 
on a regimen of 1 to 4 times per day. 

The 1,2,4-triazole compounds of this invention may be prepared by a process which comprises reacting a 
reactive derivative of a carboxyllc acid of formula RMSOjH with a compound either of formula III or of formula 
35 IV, or a salt thereof; 



45 



50 



NHR b NH 



2 



" N 

40 c ' ' 

R c/ ^NH ? R c/ ^NHR b 



(III) ( IV) 

wherein one of R» R* and R* is a group of formula A\ another is a group of formula A*, and the third is a group 
of formula -E-F, as defined with reference to formula I above. 

Suitable reactive derivatives of the acid R*-C0 2 H include esters, for example alkyl esters; thioesters, 
for example pyridylthloesters; acid anhydrides, for example (R^COfcO; acid halldes, for example acid 
chlorides; orthoesters; and primary, secondary and tertiary amides. 

A preferred reactive derivative of the acid R^-COjH Is the Iminoether derivative of formula V: 
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25 



30 



35 



40 



RO 



NH . HC I 
II 
C 



(V) 



where R is Cf_4 alky I. 

The reagent of formula III may be generated in situ in the reaction mixture. For example, the reaction may 
be effected by treating a compound of formula V above with an alkyl hydrazine, e.g. methyl hydrazine, followed 
by a suitable carboxylic acid such as formic acid. 
15 The reaction is conveniently carried out by heating the reagents together, optionally in a solvent, for 
example tetrahydrofuran, dimethylfbrmamide or a lower alkanol such as ethanol, pro pa no I or isopropanol, at 
about 20°C to 100°C for about 1 to 6 hours. 

Where R« is a group of formula -E-F and the group F is an indole moiety of structure FC as defined above, 
the reactive derivative of a carboxylic acid of formula H0 2 C-E-F may be prepared by reacting a compound of 
20 formula VI: 



Q-E 




NH-NH 2 
(VI) 

wherein Q represents a reactive carboxylate moiety, and E is as defined above; with a compound of formula 
VII or a carbonyi-protected form thereof: 



1 1 



(VII) 

wherein R 2 is as defined above and R 11 corresponds to the group R 1 as defined above or represents a group 
45 of formula -CH 2 .CHR 4 D 1 , in which R 4 is as defined above and D 1 represents a readily displace able group; fol- 
lowed, where required, by N-alkyiation by standard methods to introduce the moiety R 3 . 

Suitable carbonyl-protected forms of the compounds of formula VII include the dimethyl acetal or ketal deri- 
vatives. 

The readily displaceable group D 1 in the compounds of formula VII suitably represents a halogen atom, 
so preferably chlorine. When the moiety R 11 in the compounds of formula VII is a group of formula -CH2.CHR 4 D\ 
the substituent D 1 is displaced in situ under the prevailing reaction conditions to afford a final product of formula 
I wherein R 1 represents a group of formula -CH 2 .CHR 4 .NH 2 . The terminal amino group can subsequently, If 
desired, be further elaborated using techniques known from the art to give a compound of formula I wherein 
R 1 represents the required group of formula -CHa.CHR'.NRW. 
55 The reaction of compounds VI and VII may be carried out in a single step (Fischer indole synthesis) or by 

an initial non-cycfising step at a lower temperature to give a compound of faimuJa VIII: 
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10 



(VIII) 



75 



wherein Q, E, R* and R" are as defined above, followed by cyclisation using a suitable reagent such 
polyphosphate ester, to give a compound of formula Q-E-F. 

The hydrazines of formula VI may be prepared from the corresponding anilines of formula IX: 



20 



Q-E 




25 



(IX) 



30 



wherein Q and E are as defined above; by diazotisation followed by reduction. Diazotisation is typically carried 
out using sodium nitrite/cone. HCI and the resulting dlazo product reduced In situ using, for example tinflh 

chloride/conc. HCI or sodium sulphite/conc. HQ. 

The anilines of formula IX may be prepared by reduction of the corresponding nltro compounds of formula 



35 



Q-E 





NO 



40 



45 



(x) 

wherein Q and E are as defined above; typically by catalytic hydrogenation or using tin(ll) chloride 

Where they are not commercially available, the nitro compounds of formula X may be synthesized by stan- 
dard methods well known to those skilled in the art 

Where R- is a group of formula -E-F and the group F is an indazole moiety of structure FB as defined above 
the reaebve derivative of a carboxylic acid of formula HC^C-E-F may be prepared by the cyclisation of a corr^ 
pound of formula XI: 



so 
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(XI) 

Si Q ^r,L R1 ^!K a8 ^ e i ab0 r e: 8nd 02 repfe8ent8 8 readilv ^P'^eable group; followed, where 
required, by N-alkylefion by standard methods to Introduce the moiety R» 

The cydisatfon of compound XI is conveniently achieved In a suitable organic solvent at an elevated tem- 
perature, for example in a mixture of nvxylene and 2.6-lutidine at a temperature in the region of 140-C 

The readily displaceable group D* in the compounds of formula XI suitably represents a alkanoyloxy 
group, preferably acetoxy. Where D* in the desired compound of formula XI represents acetoxy. this compound 
may be conveniently prepared by treating a carbonyl compound of formula XII: 



Q-E 




(XII) 

wherein R 1 . E and Q are as denned above; or a protected derivative thereof; with hydroxylamine hydrochloride 
advantageously in pyridine st the reflux temperature of the solvent, followed by acetylation with acetic anhyd- 
nde. advantageously in the presence of a catalytic quantity of 4-dimethylaminopyridine. in dichloromethane at 
room temperature. 

The N-formyl protected derivalive of the intermediate of formula XII may be conveniently prepared by 
ozonolysis of an indole derivative of formula XIII: y 




(XIII) 



^phid!*' E ^ Q 38 defi " ed 8b0Ve: foltoWe<, byS re(tUCtiVe wo,k - up ' advantageously using dlmethyt- 
The indole derivative of formula XIII may be prepared by methods analogous to those described in the 
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accompanying Examples, or by procedures wen known from the art 

In an alternative process, the triazoJe compounds according to the invention may be prepared by a method 
which comprises reacting a compound of formula XIV: 



10 




(XIV) 

wherein A 1 , E and F are as defined above, Hal represents halogen, and two of V« W« X", Y* and Z\ to one of 
which the group Hal is attached, represent carbon and the remainder represent nitrogen; with a reagent which 

20 provides an anion "A 2 , where A 2 is as previously defined. 

Reagents which may provide the anion "A 2 include Grignard reagents A*MgHal (where Hal = halogen); 
organocuprate reagents such as UA 2 2 Cu; organolithium reagents A 2 Li; or compounds which stabilise the anion 
by means of an adjacent activating group such as an ester or enolisable ketone function. In this case, the adja- 
cent ester or ketone function may be retained after the process is complete, or may be removed. For example, 

25 an ester moiety may be hydrdysed and decarboxyiated. 

The 1 ,2,3-trlazole compounds according to the present invention may be prepared by a process which com- 
prises the cycloaddition of an alkyne of formula R«-CsC-R* with an azide of formula Re-N 3t where R«, R* and 
R 6 are as defined above. 

The cycloaddition reaction may be conveniently effected in a suitable solvent such as tetrahydrofuran, ide- 
30 ally by heating In an autoclave for 8 hours. 

The tetrazole compounds in accordance with the invention may be prepared by a process which comprises 
the cycloaddition of a nitrile of formula NsC-R" with an azide of formula R*-N 3 , where one of R* and R° repre- 
sents a group of formula A 1 and the other is a group of formula -E-F, as defined previously. 

The cycloaddition reaction is conveniently effected by heating the reactants together at an elevated tem- 
35 perature, e.g. a temperature in the region of 1 50°C, in a suitable solvent such as N-methylpyrrolid-2-one, advan- 
tageously In the presence of triethylamlne hydrochloride. The product obtained from the cycloaddition reaction 
will generally be a mixture of isomers substituted by the A 1 group at positions 1 and 2 of the tetrazole ring, cor- 
responding to structures IL and IM respectively as defined above. These isomers may conveniently be sepa- 
rated using conventional techniques such as chromatography. 
40 In an alternative process, the tetrazole compounds of the Invention may be prepared by a method which 
comprises reacting a compound of formula R*-L with a tetrazole derivative of formula XV: 



45 




so 

(XV) 

wherein one of R d and R« represents a group of formula A 1 and the other is a group of formula -E-F, as defined 
55 above, and L represents a suitable leaving group; In the presence of a base such as triethylamlne. 

The leaving group L suitably represents halogen, e.g. bromine or iodine, or a sulphonate derivative such 
as tosytate or mesylate. 

The reaction is conveniently carried out in a suitable organic solvent, e.g. acetonitrile, at room temperature. 
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The tetrazole derivatives of formula XV may be prepared by cycloaddirJon of a nltrile of formula NaC-R* 
with sodium azkJe, advantageously under the conditions described above for the reaction between the nitrile 
N=C-R d and the azide R a -N 3 ; followed by acidification with a mineral acid such as hydrochloric acid. 

In a further process, the compounds according to the invention wherein the group F is an indole moiety of 
5 structure FC as defined above may be prepared by a method which comprises reacting a compound of formula 
XVI: 



10 



15 




(XVI) 

20 wherein V, W, X, Y, Z, A 1 , A 2 and E are as defined above; with a compound of formula VII as defined above, 
or a carbonyi-protected form thereof, e.g. the dimethyl acetal or ketal; followed, where required, by N-aikylatkm 
by standard methods to introduce the moiety R 3 . 

As with that between compounds VI and VII, the reaction between compounds XVI and VII may be carried 
out in a single step (Fischer indole synthesis) or by an initial non-cyclising step at a lower temperature to give ■ 

25 a compound of formula XVII: 



30 



35 




(XVII) 

40 

wherein V, W, X, Y, 2, A 1 , A 2 , E, R 2 and R u are as defined above; followed by cyclisation using a suitable rea- 
gent, e.g. a polyphosphate ester. 

The hydrazines of formula XVI may be prepared from the corresponding anilines of formula XVIII: 



50 




(XVI I I ) 

wherein V, W, X, Y, Z, A 1 , A 2 and E are as defined above; by methods analogous to those described above 
with reference to the compounds of formula IX. 
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The anilines of formula XVIII may be prepared from the corresponding nitro compounds of formula XIX: 



5 



10 




(XIX) 

15 wherein V, W, X, Y, Z, A 1 , A 2 and E are as defined above; by methods analogous to those described above 
with reference to the compounds of formula X. 

The nitro compounds of formula XIX may be prepared by a variety of methods which will be readily apparent 
to those skilled in the art For example, where V represents a nitrogen atom, the relevant compounds of formula 
XIX may be prepared by reacting the anion of a compound of formula XX with a compound of formula XXI: 

20 



25 




(XX) (XXI) 

wherein W, X, Y, Z, A 1 , A 2 and E are as defined above, and D 3 represents a readily displaceable group. 
Where compound XX is a triazole or tetrazoie derivative, the anion thereof may be generated by carrying 

35 out the reaction in a base such as triethylamine. Where compound XX is an imidazole derivative, the anion 
thereof may conveniently be generated rf the reaction is earned out in sodium hydride using N,N-dimethyifor- 
mamide as solvent Where salts of the compounds of formula XX are commercially available, e.g. the sodium 
salt of 1,2,4-triazole, these are advantageously utilised in N.N-dimethylformamida solution in place of the com- 
pounds of formula XX themselves, with no requirement in this instance for additional base to be present in the 

40 reaction mixture. 

The readily displaceable group D 3 in the compounds of formula XXI is suitably a halogen atom, preferably 
bromine; except when the moiety D 3 is attached directly to the aromatic ring, i.e. when E represents a bond, 
in which case D 3 is preferably fluorine. 

Where they are not commercially available, the nitro compounds of formula XXI above may be prepared 
45 by procedures analogous to those described in the accompanying Examples, or by methods well known from 
the art 

In an alternative approach to me 1 ,2,4-triazoJe derivatives, the nitro compounds of formula XIX may be prep- 
ared from those of formula X above by appropriate modification of the moiety Q using, for example, methods 
analogous to those described above with reference to the compounds of formulae III and IV. Thus, for example, 
so since Q in the compounds of formula X represents a reactive carboxylate moiety, the compounds of formula 
XIX may be prepared therefrom by reaction with a compound of formula A 2 -C(=NNHA 1 )NH2 or A 2 - 
C(=NNH2)NHA 1 . 

In a still further process, the compounds according to the Invention wherein the group F is an indazole moi- 
ety of structure FB as defined above may be prepared by a method which comprises cyctising a compound of 
55 formula XXII: 
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wherein V, W, X, Y, Z, A 1 , A 2 , E, R 1 and D* are as defined above; followed, where required, by N-alkylation by 
standard methods to introduce the moiety R s . 
16 As with the cydisation of compound XI, that of compound XXII is conveniently achieved in a suitable organ ic 
solvent at an elevated temperature, for example In a mixture of m-xylene and 2,6-lutidine at a temperature in 
the region of 140°C. 

The compounds of formula XXII may, for example, be prepared from the corresponding compound of for- 
mula XXIII: 

20 



25 




(XXIII) 

wherein V, W, X, Y, Z, A 1 , A 2 , E and R 1 are as defined above; or a protected derivative thereof; which in turn 
may be prepared from the corresponding compound of formula XXIV; 

35 



40 




(XXIV) H 

wherein V, W, X, Y, Z, A 1 , A*, E and R 1 are as defined above; using methods analogous to those described 
above with reference to the compounds of formulae XII and XIII. Thus, for example, since Q in the compounds 
» of formula XIII represents a reactive carboxylate moiety, the 1,2.4-triazole derivatives of formula XXIV may be 
prepared therefrom by reaction with a compound of formula A 2 -C{=NNHA 1 )NH 2 or A 2 -C(=NNH 2 )NHA 1 . 

In a yet further process, the compounds according to the invention wherein the group F is a benzofuran or 
benzthlophene moiety may be prepared by a method which comprises cydislng a compound of formula XXV: 

55 
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(XXV) 



wherein V, W, X Y. Z, A\ A*. E and R* are as defined above. B« represents oxygen or sulphur, and cor- 
responds to the group Ri as defined above or represents a precursor group thereto as discussed below; fol- 
lowed, where required, by conversion of the group R» into the desired group R 1 by conventional means/ 

The cycHsation is conveniently effected by using polyphosphoric acid or a polyphosphate ester advan- 
tageously at an elevated temperature. 

The compounds of formula XXV may be prepared by reacting a compound of formula XXVI with a com- 
pound of formula XXVII: 



A 1 




(XXYI) (XXVI I) 



wherein V. W. X, Y. Z. A'. A*. E, R2 and R« are as defined above, and Hal repesents halogen. 

The reaction is conveniently effected in the presence of a base such as sodium hydroxide. 

The hydroxy and mercapto derivatives of formula XXVI may be prepared by a variety of methods which 
will be readily apparent to those skilled in the art In one such method, the anion of a compound of formula XX 
as defined above is reacted with a compound of formula XXVIII: 




(XXVI I I ) 

wherein D 3 , E and B* are as defined above; to afford an intermediate of formula XXVI wherein V is nitrogen 

The compounds of formula XXVII and XXVIII. where they are not commercially avalable. may be prepared 
by standard procedures weO known in the art 

It will be understood that any compound of formula I initially obtained from any of the above processes may 
where appropriate, subsequently be elaborated into a further compound of formula I by techniques known from' 
the art Indeed, as will be appreciated, the compound of formula XV above in which R* Is a group of formula 
-E-F is itself a compound of formula I in which A' is hydrogen and A* represents a non-bonded electron pair 
In particular, a compound of formula I wherein R* is hydrogen Initially obtained may be converted into a com- 
pound of formula I wherein R3 represents alkyl, alkenyl or C*« alkynyl by standard techniques such 
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55 



as alkytatlon for ^example by treatment with an alky! Iodide. e.g. methyl Iodide, typically under basic conditions 
*? m fT!' y dimethylfor,T,arnide ' <* Wathylamlne in acetonitrile. Similarly, a compound of formula I 
wherein R« represents a group of formula -C^.CHR^.NH, initially obtained may be converted Into a compound 
of formula I wherein Ri represents a group of formula -CH 2 .CHR«.NR«Rr m which R« and R 7 are es defined 
s above with the exception of hydrogen, for example by conventional N-alkylatlon or N-aryiatlon techniques, e g 
by treatment with the appropriate aldehyde in the presence of a reducing agent such es sodium cyanoborohyd- 

Where meabove-described processes for the preparation of the compounds according to the invention 
give rise to mixtures of stereoisomers, these Isomers may be separated by conventional techniques such as 
io preparative chromatography. 

The novel compounds may be prepared In racemicform. or Individual enantlomers may be prepared either 
by enanbospecific synthesis or by resolution. The novel compounds may. for example, be resolved into their 
component enantlomers by standard techniques, such as the formation of dlastereomeric pairs by saltformatlon 
with an optically active acid, such as (-MH>-toluoyl-d-tartaric acid and/or (+Hi-p-toluoyi-1 -tartaric acid followed 
is by fractional crystallization and regeneration of the free base. The novel compounds may also be resolved by 
formation of diastereomeric esters oramides. followed by chromatographic separation and removal of the chiral 
auxiliary. 

During any of the above synthetic sequences it may be necessary andfor desirable to protect sensitive or 
reactrve groups on any of the molecules concerned. This may be achieved by means of conventional protecting 
20 groups, such as those described in Protective Groups in Organic Chemfafty ed. J.F.W. McOmie. Plenum Press 
1873; and T.W. Greene. Protective Groups in Organic Synthnsh. John Wiley & Sons. ig81. The protecting 
groups may be removed at a convenient subsequent stage using methods known from the art 

Alternatively, certain of the functional groups on the desired products may be carried through the reaction 
sequence as precursor groupa. and then regenerated from these precursor groups at a late stage in the overall 

25 fr, A 8 ,^ F ° f examp,ei where R1 in me de8ired «™p°«n<l of formula I represents a group of formula - 
(CH 2 ) 2 NH^tt. l 3 group can be generated from a cyano precursor -CHjCN by reduction using, for example 
borane/tetrahydrofuran. The cyano precursor may in turn be carried through the reaction sequence as a methyl 
group -CH* which may conveniently be converted to -CHjCN by treatment with N-bromosuccinimide and ben- 
zoyl peroxide, m the presence of a bright light source, followed by reaction of the resulting bromo intermediate 

30 with sodium cyanide in dimethyl sulphoxide. 

The following Examples illustrate the preparation of compounds according to the invention 
The ability of test compounds to bind to 5-HT,-llke receptors was measured In membranes prepared from 
pig caudate using the procedure described in J. Neuroscl.. 1987. 7. 894. Binding was determined using 2 nM 
5-hydra(ytryptamlne creatinine sulphate. 5-[1.2-»H(N)] as a radioligand. Cyanoplndolol (1 00 nM) and mesuler- 

9 "!!il " « ^ mC,Uded in *• 3SSay t0 Uock out 5 - HT «* and S-" 7 * oinding sites respectively. The con- 
centraUon of the compounds of the accompanying Examples required to displace 50% of the specific binding 
(ICbo) is below 1 (iM in each case. 

The activity of test compounds as agonists of the 5-HT,-llke receptorwas measured In terms of their ability 
to mediate contraction of the saphenous vein of New Zealand White rabbits, using the procedure described in 

40 iSJS^ 'jy ^ 111 A90n ' St P ° tCnCleS W6re CalCU,ated 38 - to 9ioEC so (pEC 60 ) values, from plots of 
percentage 5-HT (1 ^m) response against the concentration of the agonist The compounds of the accompany- 
ing Examples were found to possess pEC*, values In this assay of not less than 5.0 In each case. 

EXAMPLE 1 

2-{5-(2-Benzyltetrazol-5-ylmethyl)- 1H-lndol-3-yl]ethyl amine. Oxalate 
1. 4-Hydrazinobenzyicyanide. Hydrochloride 

A solution of NaN02 (80g. 1.16mol) was added dropwise to a cooled (- 10»C ). stirred, suspension of 4- 
aminobenzyl cyanide (153.5g. 1.16mol) in concentrated Ha (1500ml). at such a rate that the temperature did 
not nse above -10°C. The mixture was stirred at -10'C for 0.25h before being filtered rapidly under vacuum 

TtlM J add6d P 0 ™ 0 ""^ over « «-25h period to a rapidly stiired mixture of 

SnOj 2H 2 0 (1.05kg. 4.64mol) in concentrated HO (800ml) keeping the temperature below -5°C. The mixture 
was allowed to warm to room temperature and stir for 0.25h before filtering the sandy coloured precipitate under 
vacuum and washing with ether (5 x 500ml). The resultant solid was dried over P,0 5 in a vacuum oven (80°C) 

2 f compound < 213 fl. 1°°%). «" P- 181-1 83"C; <H NMR (360MHz. DJO) 5 3.90 (2H. s ChJ 

7.06(2H.d.J = a7Hz.Ar-H);7.40(2H.d.J = 8.7Hz.Ar41). * * 
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2. 2-(5-cyanc^emyMmndoi-3-y1)emylamlne. Hydrochloride 

4-chlorobutanaJ dlmethylacetal (37.07g, 0.24mol) was added to a stirred solution of 4-hydrazlnobenzyl 
cyanide hydrochloride (47.0g, 0.26mol) in EtOH/H^O (5:1; 21) and refluxed for4.5h. The reaction mixture was 
5 evaporated to dryness under vacuum, MeOH (1 50ml) added, and the mixture left at 0°C for 1 0h. The resultant 
pale yellow precipitate was filtered under vacuum, washed with Et 2 0/MeOH (5:1; 2 x 100ml) and dried. The 
product was used without further purification (24.1g, 40%). m.p. 239-241°C; R, 0.4 in CH 2 Cl2/EtOH NH 3 (40:8:1); 
'H NMR (360MHz, DaO) 3.18 (2H. t, J = 7.1Hz, CHJ; 3.36 (2H. t, J 23 7.1Hz, CHJ; 4.02 (2H, s, CHJ; 7.22 (1H, 
dd, J = 1.5 and 8.4Hz, Ar-H); 7.36 (1H, s, Ar-H); 7.56 (1H. d, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-H). 

10 

3. 2-(5-Tetrazol-S^y1memyl-1H-lndol-3-y1) ethylamlne 

A solution of 2-(5-cyanomemyl-1H-lndol-3-yl)ethylarnlne hydrochloride (2.5g, 10.6mmoi), triethylamlne 
hydrochloride (2.2g, 16.0mmol) and sodium azide (2.1g, 32.3mmol), in 1-methylpyrroiidin-2-one (30ml) was 
15 heated at 140°C for 8h. 5N hydrochloric acid (3ml) was added and the solvents removed by distllation under 
vacuum. The residue was chromatographed on silica-gel eluting with EtOH/EfeO/H^/NHa (20:30:8:1) to give 
the titie-tejrazpje (1.76g, 69%); 6 (360MHz, CD 3 OD) 3.06 (2H,t J = 7.2Hz. CHJ; 3.19 (2H, t, J = 7.2Hz. CHJ; 
4.29 (2H, s; CHJ; 7.07 (1H, d, J = 8.4Hz, Ar-H); 7.13 (1H, s, Ar-H); 7.29 (1H, d, J = 8.4Hz, Ar-H); 7.44 (1H, s, 
Ar-H). 

20 

4. N-t9rt-BuMoxycarbonyi-2-(5-tBtrazol-5-ylmethyl-1 H-indol-3-yl)ethylamine 

To a stirred suspension of 2-(5-tetrazol-5-ylmethyl-1H-indol-3-yi)ethylamine (1.76g, 7.27mmol) in dry 
CH 2 a 2 (40ml) was added triethylamlne (1 .5g, 14.9mmol) and (BOC) 2 0 (1 .9g, 7.3mmol) and the mixture stinred 
25 for 1 6h. The solvent was removed under vacuum and the residue chromatographed on silica-gel eluting with 
EtOH/EfeO/HjO/NH* (20:60:8:1) to give the title product d .6g, 64%); S (360MHz, CD 3 OD) 1.41 (9H, s, 3 of CH 3 ); 
2.87 <2H. t. J = 7.4Hz, CHj); 3.30 (2H. t. J = 7.4Hz, CHJ; 4.32 (2H, s, CHJ; 6.99 (1 H, d, J = 8.3Hz, Ar-H); 7.04 
(1H, s, Ar-H); 7.26 (1H, d, J = 8.3Hz. Ar-H); 7.49 (1H, s, Ar-H). 

30 5. N-tBrt-Butytoxycarbonyl-2-[5-(2-benzyte and N-tert- 

butyloxycarbonyi-2-[5-(1-benzyltetrazol-5-ylmethyl>1HHndol-3-yqemylamine 

Benzyl bromide (0.31g, 1.8mmol) was added to a solution of the tetrazole from step 4 (0.62g, 1.8mmo»), 
and triethylamlne (0.37g, 3.6mmol) In dry acetonltrile (20ml). The mixture was stirred at R.T. for 2h. heated at 

35 70°C for 1h and then stirred at R.T. for 16h. The solvent was removed under vacuum and the residue 
chromatographed through silica-gel eluting with CH 2 CI 2 /MeOH (97:3) to give 2-separated benzyl tetrazoles. 
The less polar isomer was identified as the 2-benzyl tetrazole (0.1 7g, 22.4%); 8 (360MHz, CDCIa) 1.43 (9H f s, 
3 of CH 3 ); 2.90 (2H, t, J = 6.8Hz. CHJ; 3.41 (2H. br t, CHJ; 4.32 (2H. s, CHJ; 5.70 (2H, s, CKbPh); 7.00 (1H, 
s, Ar-H); 7.15 (1H. d. J = 8.4Hz. Ar-H); 7.28 (1H. d, J = 8.4Hz, Ar-H); 7.34 (5H. s. Ar-H); 7.50 (1H, s, Ar-H); 

40 7.96 (1H, br s, NH). 

The more polar component was identified as the 1-benzyltetrazole (0.2g. 26.4%) 5 (360MHz. CD CI 3) 1.43 
(9H. s, 3 of CHJ; 2.88 (2H, t, J = 7.0Hz. CHJ; 3.40 (1H. br t, CHJ; 4.26 (2H, s. CHJ; 5.29 (2H, s, CHrPh); 
6.92 (1H, d, J = 8.4Hz, Ar-H); 7.01-7.05 (3H, m. Ar-H); 7.27-7.30 (5H. m, Ar-H); 8.08 (1H, br s, NH). 

45 6. 2-[5-(2-Benzyltetrazd-5-ylrnethy1)-1H-indd-3-ynethylamine. Oxalate 

Trifluoroacetic acid (1 .5ml) was added to a solution of the less polar component isolated from step 5 (0.1 7g, 
0.4mmol) in CK^C^ (5mi) and stirred at R.T. for 1 h. The solvents were removed under vacuum and the residue 
chromatographed through silica-gel eluting with CHjC^EtOH/NHs (40:8:1) to give the title- tetrazole . The oxal- 
50 ate salt was prepared (65mg); mp 169-171°C; (Found: C, 59.23; H, 5.07; N, 19.60. d^H^e-LOS (C^O*) 
requires C. 59.36; H, 5.22; N, 19.68%); 5 (360MHz, D 2 0) 3.09 (2H, t, J = 6.9Hz, CHz); 3.29 (2H, t, J = 6.9Hz, 
CHi); 4.30 (2H. s, CHJ; 5.77 (2H. s, CHJ; 7.1 1 (1 H. dd, J = 1 .6 and 8.4Hz, Ar-H); 7.28 (1 H, s. Ar-H); 7.32-7.34 
and 7.39-7.41 (5H, m, Ar-H); 7.43 (1H, d, J = 8.4Hz, Ar-H); 7.51 (1H, s, Ar-H). 
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EXAMPLE 2 



2-[5-(1-BenzyltetrazDl-S>ylmethy1)-1 H-tndol-3-yl]ethylamlne. Hydrochloride. Hemihydrate 

Prepared from the more polar component isolated from step 5, Example 1 , using the procedure described 
for step 6, Example 1. The hydrochloride hemihydrate salt was prepared; mp 210-213°C; (Found: C, 60.39; H, 
5.88; N, 22.14. CwHaoNa.HCLO.SH2O requires C, 60.39; H. 5.87; N, 22.24%); 6 (250MHz, Dfi) 3.02 (2H t J 
= 6.8Hz. CHJ; 3.19 (2H. t, J = 6.8Hz, CHJ; 4.44 (2H t s. CHJ; 5.60 (2H f s, CHJ; 6.95-7.02 (3H, m, Ar-H); 7.1 6- 
7.25 (4H, m. Ar-H); 7.28 (1H, s, Ar-H); 7.40 (1H, d, J = 8.4Hz, Ar-H). 

EXAMPLE 3 



N,N^imethyl-2-[5>(2-methyltetrazol-5-ylmethyl)-1 H-lndol-3-yl]ethy1amine. Oxalate 

1. N-tert-Butyl oxycaroonyt-2^ ethylamlne and N-tert- 

butvloxycan^nyl-2-[5-(1-memyltetrazo^^^ 

Methyl iodide (0.449, 3.1mmol) was added to a stirred solution of the tetrazole from step 4, Example 1 
(0.95g, 2.78mmol) and triethylamine (0.56g, 5.5mmol) in dry acetonitrile (15ml). After 10h a further equivalent 
of methyl iodide was added and stirred far 16h. The solvent was removed under vacuum and the residue 
chromatographed on silica-gel eluting with CH 2 da/MeOH (97:3) to give the title mixture of 1-and 2-methyltet- 
razoles (0.6g, 61 %); 6 (360MHz, CDd 3 ) 1 .43 (9H t m, 3 of CHJ; 2.89-2.92 (2H, m, CH*); 3.38-3.48 (2H, m CMtf 
3.83 (2H, s, CHJ; 4.28 and 4.40 (total 3H, s, CHJ; 6.98 and 7.17 (total 1H, d, J = 8.4Hz, Ar-H); 7.02 and 7 06 
(total 1H, a, Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H); 7.43 and 7.54 (total 1H, s, Ar-H); 8.00 and 8 10 
(total 1H.br s, NH). ' 

2 - 2-f5-(2-Methy ltetrazol-5-ylmethyl)-1H-indoi-3-yl1ethylamine and 2-f5-(1-methyltetrazol-5-vlm ethvlV1H-in- 
dol-3-yl|ethylamine ^ 

Prepared from the preceding methyltetrazoles using the procedure described in step 6, Example 1. The 
crude product was chromatographed on silica-gel eluting with CHjCyEtOH/NHa (40:8:1) to give 2 separated 
components. The less polar product (0.1g, 24%) was Identified as the 2-methyltetrazole; S (360M1Hz CDCU) 
1.38 (9H, s, 3 of CH,); 2.88 (2H, t, J = 6.6Hz, CH*); 3.00 (2H, t, J = 6.6Hz, CHJ; 4.28 (3H, s, CH3); 4.33 (2H 
s. CHJ; 7.00 (1H. d, J = 8.4Hz. Ar-H); 7.06 (1H. d, J = 2.1Hz, Ar-H); 7.17 (1H. d, J = 8.4Hz. Ar-*); 7.56 (1H 
s, Ar-H); 8.04 (1H,brs, NH). 

The more polar product (0.1 3g. 31%) was Identified as the 1-methyitetrazole; 6 (360MHz. CDCy 1 38 (9H 
s, 3 of CHa); 2.86 (2H, t f J = 6.6Hz, CHJ; 3.00 <2H, t, J = 6.6Hz, CHJ; 3.82 (3H, s, CHJ; 4.40 (2H, s, CH# 
6.98 (1H, dd. J = 1.6 and 8.3Hz, Ar-H); 7.06 (1H. d. J = 1.6Hz. Ar-H); 7.31 (1H. d. J = 8.3Hz, Ar-H); 7.41 (1H 
s, Ar-H); 8.18 (1H, br s, NH). ' 1 ' 

3. N,N^imemyl-2^5-(2-memyltetrazol-5-ylmemyl)-1H-i Oxalate 

A solution of formaldehyde (80mg of a 30% solution) in methanol (15ml) was added to a stirred solution of 
2-[5-(2-memyltetrazol-5-ylmemyl)-1H-lndd-3-y0emylamine (0.1 g, 0.4mmol), NaCNBH 3 (60mg) and glacial 
acetic acid (0.12g) in methanol (15ml). The solution was stirred for 2h, basified with K 2 C0 3 solution and the 
MeOH removed under vacuum. The crude product obtained after extraction into ethylacetate and removal of 
solvent was chromatographed through silica-gel eluting with CHaClj/EtOH/NHa (40:8:1) to give the desired N,N- 
dimethyltryptamine (96mg, 87%). The oxalate salt was prepared: mp 185-187°C (MeOH/EtjO); (Found: C. 
54.42; H, 5.74; N, 22.53. CnsHjoNe-CaH^ requires C, 54.54; H, 5.92; N, 22.45%); S (360MHz, Dfi) 2.91 (6H 
s. 2 of CH3); 3.21 (2H, t, J = 7.4Hz. CHJ; 3.47 (2H. t. J = 7.4Hz. CHJ; 4.30 (3H. s. CH 3 ); 4.34 (2H. s. CHj! 
7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.33 (1H, s, Ar-H); 7.48 (1 H, d, J = 8.4Hz, Ar-H); 7.59 (1H, 3, Ar-H). 

EXAMPLE 4 



N,N-Dtmemyl-2-(5-(1-memy1tetrazol-5-ylmethyl)-1 H-indol-3-yl]ethy1amina. Oxalate 

Prepared from 2-[5^1-memy1tetrazol-5-ylmethyl>- 1H-tndol-3-yl]ethylamine (0.125g, 0.49mmol) using the 
procedure described in step 3, Example 3. The free base (0.1 1g, 80%) obtained was converted to the oxalate 
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salt and recrystalllsed from MeOH/Et 2 0; mp 176-177°C; (Found: C, 54.21; H, 5.84; N, 22.36. C^H^N. C^HoO, 
requires C, 54.54; H, 5.92; N, 22.45%); 8 (360MHz, D a O); 2.91 (6H, s. 2 of CH3); 3.21 (2H, t, J = 7.4Hz, CHJ; 
3.40 (2H, t, J = 7.4Hz, CHJ; 4.00 (3H, s, CH3); 4.43 (2H, s, CHJ; 7.13 (1H, dd, J = 1 .5 and 8.4Hz, Ar-H); 7 35 
(1H, s, Ar-H); 7.50 (1H, d, J = 8.4Hz, Ar-H); 7.54 (1H, s, Ar-H). 



EXAMPLE 5 



15 



20 
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N,r^imemyl- 2-[5-(1,2.4-triazoM^^ Oxalate Hemilv 

10 1. H4-nitropheny1)methy1-1 ,2,4-triazole 

4^itrobenzylbromide (21.6g, 0.1mol) was added to a rapidly stirred suspension of 1 ,2,4-triazole sodium 
salt (9. 1g, 0.1 mol) in anhydrous DMF (1 00ml) and the mixture stirred at room temperature for 1 6h. Ethyl acetate 
(400ml) was added followed by water (250ml) and the layers separated. The organic phase was washed with 
water (3 x 250ml), dried (MgSOJ and evaporated. The residue was chromatographed on sDIca gel elutlng with 
ethyl acetate to give the title-product (10.6g t 52%); m.p. 98-100°C. 8 (360MHz, CDCIJ 5.47 (2H, s, CHJ 7 40 
(2H, d, J = 9Hz, Ar-H), 8.02 (1H. s. Ar-H). 8.18 (1H, s, Ar-H), 8.23 (2H, d, J = 9Hz. Ar-H). 

2. H4-aminophenyl)methyl-1,2 t 4-triazole. Hydrochloride 

A solution of 1 -(4-nitrophenyl)methyl- 1 ,2,4-triazole (1 O.Og, 49mmol) in ethanol (50ml). ethyl acetate (50ml) 
5N HCI (10ml) and water (10ml) was hydrogenated over 10% Pd/C (1.0g) at 40 p.s.i., in a Parr apparatus, until 
an uptake of 188 p.s.i., had been observed (approx 1 0mins). The catalyst was removed by filtration through 
hyflo and the solvent removed under vacuum. The residue was azeotroped with ethanol (x2) to give the titie- 
amine hydrochloride (10.6g, 100%). 8 (360MHz, D 2 0) 5.53 (2H, s, CHJ, 7.37-7.48 (4H. m. Ar-H), 8.12 (1H s 
Ar-H), 8.66 (1H,s, Ar-H). x 

3. 1-(4-Hydrazinopheny1)methyl-1 ,2,4-triazole 

A solution of sodium nitrite (3.28g, 48mmol) in water (20ml) was added to a solution of the preceding amine 
hydrochloride ( 1 0.Og, 48mmol), in concentrated Ha (40ml), at such a rate that the temperature did not exceed 
-10*C. After addition was complete the solution was stirred at 0°C for 0.25h and then added portionwlse to a 
rapidly stirred solution of Sn^2H a O (40g) in concentrated HCI (40ml). The solution was warmed to room tem- 
perature and basified with 20% aqueous NaOH solution. The solution was extracted with ethyl acetate (3 x 
250ml) and the combined extracts dried (MgSOJ and filtered through hyflo. The solution was evaporated to 
dryness to give the desired hydrazine (5.0g. 56%) m.p. 109-112*C. 8 (360MHz. D B -DMSO) 3.93 (2H bra NHJ 
5.20 (2H, s, CHJ, 6.73 (2H, d, J = 8Hz, Ar-H), 7.08 (2H, d, J = 8Hz, Ar-H), 7.92 (1 H, s, Ar-H), 8.57 (1 H, s,Ar-H)! 

4. 245-Q ,2.4-Triazot-1 -ylmethyl)-1 H-indd-3-yllethytamine. 

4-chlorobutanal dimethylacetal (3.22g, 21.1mmol) was added to a stirred solution of the preceding hyd- 
razine (5.0g. 26.4mmol) In ethanol/water (5:1 . 1 80ml) and 5N HCI (4.5ml) and the solution refluxed for 4h. The 
solvents were removed under vacuum and the residue chromatographed on silica gel, eluting with 
CH 2 a2/EtOH/NH s (30:8:1) to give the desired tryptamlne (2.4g, 38%). 8(360MHz, CDCIJ 2.90 (2H t, J = 7Hz, 
CHJ, 2.99 (2H, t J = 7Hz. CHJ, 5.43 (2H, s, CHJ, 7.10 (1H, s, Ar-H), 7.11 (1H. d, J = 8Hz. Ar-H), 7.39 (1H 
d. J = 8Hz, Ar-H). 7.57 (1H, s. Ar-H), 7.94 (1H. s. Ar-H), 8.08 (1H. s. Ar-H). 
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5. N,hHiirr^thyl-245-(1,2 f 4-triazol-1 



•1H-indol-3>yl]ethylamine Oxalate Hemifr 



A solution of fonmaldehyde (37% w/w solution, 0. 19g), in methanol (10ml), was added to a mixture of the 
preceding tryptamine (0.36g. 1.5mmol), NaCNBH 3 (0.225g, 3.6mmol) and glacial acetic acid (0.45g), in 
methanol (10ml). The mixture was stirred at room temperature for 2h before adding saturated K 2 CO, (50ml) 
and evaporating the methanol. The residue was extracted with ethyl acetate (3 x 1 00ml) and the combined ext- 
racts washed with brine (100ml), dried (K 2 COJ, and evaporated. The crude product was chromatographed on 
sOica gel eluting with C^CVEtOH/NHa (20:8:1) to give the free base of the title -compound (0.21g. 52%) The 
oxalate hemihydrate salt was prepared, m.p. 165- 167°C (MeOH/Et 2 0); (Found: C, 55.53; H. 6.04; IM. 18 59 
CisH^NfrCaHaO* O^HjO requires C. 55.29; H, 6.03; N, 18.96%); m/e 269 (M 4 ); 8 (360MHz] DjO) 2.91 (6H 
s, NMeJ. 3.22 (2H, t, J = 7Hz, CHJ, 3.47 (2H, t, J = 7Hz. CHJ. 5.52 (2H, 3. CHJ, 7.21 (1H. dd, J = 1.6 and 
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8.4Hz, Ar-H). 7.36 (1H. 9. Ar-H), 7.52 (1H. d, J = 8.4Hz, Ar-H), 7.65 (1H, 8. Ar-H), 8.06 (1H, a. Ar-H), 8.56 (1H. 
s, Ar-H). 



EXAMPLE 6 



N,N-dimethyl-2-[5K1 ,2,3,4-tetrazd-2-ylmethyl)-1 H-indol-3-yl]ethylamine Oxalate. 

1. H^nitro phenyDmethyl-l^a^tetrazole and 2^4-nitrophenyl)methyl-1 t 2,3.4>tetrazole . 

4-Nitrobenzylbromide (1 5.42g, 71 .3mmol) was added to a slimed solution of 1 H-tetrazde (5.0g, 71 . 3mmol) 
and triethylarnlne (7.9g, 78.0mmol) In acetonitrlle ( 100ml). The mixture was stirred at room temperature for 
16h, the solvent removed under vacuum and the residue chromatographed on silica gel eluting with 
dlchloromethane to give 2-lsomere. The 2-alkylated product was obtained as the less polar product (2.47a 
17%); 5 (360MHz, CDQ 3 ) 5.92 (2H, s, CHJ, 7.53 (2H, d, J * 8.7Hz, Ar-H), 8.25 (2H, d f J = 8.7Hz, Ar-H), 8.56 
(1 H, s, Ar-H). The more polar, major Isomer was Identified as the 1-a!kytatIon product (1 1g, 75%)- 6 (360MHz, 
CDCIa) 5.73 (2H, s, CHJ, 7.46 (2H, d, J = 8.7Hz. Ar-H), 8.27 (2H, d, J = 8.7Hz, Ar-H), 8.64 (1H, s, Ar-H). 

2. 2-(4-aminophenyl)methyl-1,2,3,4-tetrazole Hydrochloride 

2^4-nirjophenyl)methyl-1,2 f 3,4-tetrazole (2.47g, 12.1 mmol) was hydrogenated as described for Example 
5 step 2. The product (2.55g, 1 00%) was obtained as the hydrochloride salt 8 (250M Hz, D 2 0) 5 86 (2H s CH,> 
7.40 (2H, d, J = 8.7Hz, Ar-H), 7.36 (2H, d, J = 8.7Hz, Ar-H), 8.74 (1 H, s, Ar-H). ' ' 

3. N,f^Dimethyl-2-[5-(1 t 2 t 3. 4-tetrazol-2-ylmeth,y0-1 H-indol-3-ynethylainine. Oxalate . 

The preceding amine was converted into the title -compound using the general procedures described for 
Example 5 Steps 3-5. The oxalate salt was prepared and recrystallised from MeOH/Et 2 0; mp 198-199°C- 
(Found: C, 53.38; H, 5.55; N, 22.63. C 14 H ,3^.(^204. 0.2 (EtOH) requires C, 53.30; H, 5.78; N, 22.74%V 
8<360MHz, D 2 0) 2.91 (6H, s, NMeJ, 3.23 (2H, t, J = 7.4Hz. CHJ, 3.48 (2H, t, J = 7.4Hz, CHJ, 6.01 (2H s 
CH2), 7.30 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (1H, s, Ar-H), 7.53 (1H, d, J = 8.4Hz, Ar-H), 7.76 (IK s 
Ar-H), 8.74 (1 H, s, Ar-H). 



EXAMPLE 7 



N,N-dimethyl- 2-[5-1 ,2,3,4-tetrazol-1-ylmethy1)-1 H-indol-3-]ethytamine. Succinate 

l^nitrophenylJmemyt-I^.SAtetrazole was converted into the title-compound using the procedures des- 
cribed for Example 5. The succinate salt was prepared, m.p. 55-56°C (Isopropyialcohol); (Found C: 57.08' H 
6.14; N, 23.34. C 14 H 1B Na. 0.75 (C 4 Ha0 4 ) requires C, 56.89; H, 6.32; N, 23.42%); 5 (360MHz,D 2 O) Z93 (6H s 
NMeJ. 3.23 (2H, t, J = 7.5Hz. CHJ. 3.48 (2H, t, J = 7.5Hz. CHJ, 5.81 (2H, s, CHJ, 7.28 (1H. dd. J = 1 7 and 
8.4Hz, Ar-H), 7.39 (1H, s, Ar-H), 7.56 (1H, d, J = 8.4Hz, Ar-H), 7.75 (1H, s, Ar-H), 9.20 (1H, s, Ar-H). 

EXAMPLE 8 



N,N-Dimeth t yl-2-[5^1-methyl- 1 ,2,4-triazol-5-ylmethyl)-1 H-indd-3-ytlethylamine. Bisoxalate 
1. Ethyl 3-g -(dimethylamino)ethyn. 1H-indole-5>n^myl(ajboximidate. Hydrochloride 

A solution of N,N^imemyl-2-{5^anoir*myMm {5 g t 22.01mmol) in ethanol was 

saturated with HQ gas and the solution stirred at room temperature for 16h. The solvent was removed under 
vacuum to give the title-product (6g, 92%); 6 (360MHz. Dg-DMSO) 1.29 (3H, t, J = 7.0Hz, CHJ- 2 83 (6H s. 
NMeJ, 3.13 (2H. t, J = 7.5Hz, CHJ, 3.31 (2H. m, CHJ. 4.04 (2H. s. CHJ, 4.42 (2H. q, J = 7.0Hz. CHJ, 7*08 
(1H, dd, J = 1.5 and 8.4Hz, Ar-H), 7.27 (1H, s, Ar-H), 7.37 (1H, d, J = 8.4Hz, Ar-H), 7.48 (1H, br s, NH), 7.71 
(1H, 8. Ar-H). 



2. N,N^irreth yl^5-(1^8OT^ Bisoxalate 

A mixture of the preceding imidate ester (3g, 10.15mmol), methylhydrazine (0.8ml) and triethylamine 
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(3.54ml), In ethanoi (30ml), was stirred at room temperature for 3h. The solvent was removed under vacuum 
and the resultant product dissolved in formic acid (98%, 3.3ml) and the solution strred for 0.5h at room tem- 
perature and refluxed for 2h. The solution was cooled to room temperature, poured Into an aqueous solution 
of KjCOs (75ml) and extracted with ethyl acetate (4 x 200ml). The combined extracts were dried (MgS0 4 ) and 

s evaporated, and the residue chromatographed through silica gel eiutlng with Ch^CtzfEtOH/NHs (40:8:1) to give 
2-components. The less polar isomer was identified as the tMe-l -methyl- 1 .2.4-triazole (360mg). The bisoxalate 
salt was prepared: mp 135-137*C; (Found: C. 50.91; H. 5.38; N, 13.86. CHhNb. 0.25( ethanoi) requires C. 
50.70; H, 5.47; N, 14.08%); 8 (360MHz. DjO) Z91 (6H, s ( NMeJ; 3.23 (2H, t. J = 7.3Hz, CHjJ, 3.48 (2H, t, J = 
7.3Hz. CHJ, 3.95 (3H. s, Me), 4.48 (2H, s, CHj). 7.13 (1H, dd, J = 1.5 and 8.4Hz, Ar-H). 7.37 (1H. s, Ar-H), 

10 7.53 (1H, d, J = 8.4Hz, Ar-H), 7.57 (1H, s, Ar-H), 8.32 (1H, s, Ar-H). 

EXAMPLE 9 

N,N-dimemyl-2-(5-<1-me^ Trishydrochloride 

The more polar isomer obtained from Example 8 Step 2 was identified as the titJe-trjazole (180mg). The 
trishydrochloride salt was prepared, mp <40°C (hygroscopic); Found: C. 49.80. H, 6.56; N, 16.69. C^N* 
3HCI. 035 (Et 2 0) requires C. 49.91; H. 6.62; N, 16.73%); 5 (360MHz, D 2 0) 2.91 (6H, s, NMeJ; 3.23 (2H, t, J 
= 7.4Hz, CHJ. 3.49 (2H, U - 7.4Hz. CHa), 3.95 (3H. s. Me), 4.27 (2H. s. CHJ. 7.17 (1H, dd. J = 1.5 and 8.5Hz, 
20 Ar-H), 7.34 (1H, s, Ar-H), 7.50 (1H, d, J = 8.5Hz, Ar-H), 7.60 (1H, s t Ar-H), 8.88 (1H, s, Ar-H). 

EXAMPLE 10 

N.N-dimemyl^-rS^l.a.a-triazol-l-ylmethyl^lH-indol-S-yllethylamine. Oxalate. 

25 

1. 1-(4-nitrophen.yl)methyl-1,2,3-triazo!e 

4-Nitrobenzylbromide (25.4g, 0.12mol) was added to a solution of 1H-1,2,3-triazole (8.12g, 0.12mol) and 
triethylamine (1 1.88g, 0.12mol) in anhydrous acetonitrile. The mixture was refluxed for 1h, cooled to room tem- 

30 perature and the precipitated NEta. HBr filtered off. The solvent was removed under vacuum and the residue 
chromatographed through silica gel eluting with CH 2 CI 2 (100) to CHzClj/MeOH (95.5) to give 2-products. The 
more polar product was Identified as the title -1 -Isomer (13q. 54%); mp 1 14-1 16°C 5 (250MHz, CDCU) 5 72 (2H 
s, CHJ, 7.38 (2H. d, J = 9Hz, Ar-H), 7.64 (1H, s, Ar-H). 7.78 (1H, s, Ar-H), 8.18 (2H ( d, J = 9Hz. Ar-H). The 
less polar, minor Isomer was identified as the 2-alkylatlon product (2.25g, 9%), mp 112-113°C. 6 (250MHz. 

35 CDaj 5.72 (2H, s, CH*), 7.40 (2H, d, J = 9Hz, Ar-H), 7.66 (2H, s, Ar-H), 8.18 (2H, d, J = 9Hz. Ar-H). 

2. N,N-dimemyl2-r5-(1 t 2,3-W^ Oxalate 

1-(4-nitrophenyl)memyl-1,2,3-triazole was converted into the title- indole using the general procedures des- 
40 cribed for example 5. The oxalate salt was prepared mp 210-212°C, (Found: C. 55.88; H, 5.75; N, 18.69. 
Ci5H lfl N6. 1.1(C2H 2 0 4 ) 0.15H 2 O requires C, 55.67; H, 5.84; N. 18.87%), 8 (360MHz, DzO). 2.90 (6H, s, NMeJ, 
3.22 (2H. t J = 7.4Hz. CH^. 3.46 (2H. t, J - 7.4Hz. CHz). 5.72 (2H. s. CHJ. 7.24 (1H, dd. J = 1.6 and 8.4Hz. 
Ar-H). 7.36 (1H. s. Ar4i), 7.52 (1H. d, J = 8.4Hz. Ar-H), 7.66 (1H, s, Ar-H), 7.79 (1H, s, Ar-H), 8.00 (1H, d, J = 
1 Hz. Ar-H) 

45 

EXAMPLE 1 1 

3^2-Aminoethyl)-5^2-metriy^ Oxalate . 
so Step 1 

4-Bromophenylmercaptopropanone 

To a stirred solution of 4-brornothiophenol (5.09g, 26.9mmol) in NaOH (1.08g, 26.9mmol) and water (32ml) 
55 was added chloroacetone (2.17ml. 27.3mmol) and the mixture was stirred under nitrogen for 45min before ext- 
racting with ether, washing with water, drying (Na 2 SOJ and evaporating in vacuo, leaving 6.89g (100%) of the 
title compound as a white solid. 5 (CDd 3 ) 2.27 (3H, s). 3.65 (2H, s), 7.20 (2H, d, J = 8.5Hz), 7.41 (2H, d. J = 
8.5Hz). 
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Step 2 

5-Bromo-3-methyl benzo[b)]thlophena 

To a gently refluxlng mixture of polyphosphorlc acid (4.47g) and chlorobenzene (100ml) was added 4- 
bromophenylmercaptopropanone (2.24g, 9. 14mmol ) portionwise over 1 h and the mixture was heated at reflux 
for 8 days. After cooling the organic phase was decanted off and the residue was decomposed with H 2 0 
MOOnH). extracted with CH 2 CI 2 (2 x 75ml), dried (MgS0 4 ) and combined with the decanted organic phase 
This was evaporated tn vacuo to leave 2.096g of brown oil. Distillation on a Kugelrfihr apparatus yielded 1 .83g 
(88%) of the title compound as a pale yellow liquid, bp 100-110 o O0.35mbar. 8 (CDCI 3 ) 2.41 (3H s) 7 10 (1H 
s). 7.43 (1H. dd. J = 8.5 and 1.9Hz). 7.69 (1H,d. J = 8.5Hz). 7.64 (1H,d. J = 1.9Hz). 

Step_3 

5-Cyano-3-methyl benzo[b]thlophene 

To copper (1) cyanide (0.569g, 8.35mmol) was added 5-brorno-3-methyl benzo[b]thiophene (1.1 79g 5 
1 9mmol) tn N-methylpyrrolidinone (1 0ml) and the mixture was stirred at 1 80-1 90°C for 1 7h. This was then par- 
titioned between ether (75ml) and ammonia solution (75ml). The ether layer was separated, washed with more 
ammonia solution (2 x 50ml), dried (N a2 S0 4 ) and evaporated in vacuo to leave 0.81 g of an off-white solid 
Chromatography on flash silica, eluting with 1 0% ethyl acetate/petroleum ether yielded 0.76g (85%) of the title 
expound as a white solid. 5 (CDCy 2.47 (3H, s), 7.23 (1 H, s), 7.55 (1 H, dd, J = 8.3 and 1 .5Hz), 7.93 (1 H, d, 
J - 8.4Hz), 8.03 ( 1 H, d, J = 1 ,4Hz). 

Step 4 

3-Methyl-5-(tetrazol-5-yl)-benzo[bIthiophene 

To a solution of &«yano-3-methyl benzo[b]thiophene (0.194g, 1.12mmol) in N^nethylpyrrolidinone (5ml) 
under nitrogen was added triethylamine hydrochloride (0.231g, 1.68mmol) followed by sodium azide (0 234g 
3.59mmol) and the mixture was extracted with ether (4 x 50ml). The combined ether extracts were dried (Mg 
S0 4 ) and evaporated in vacuo to leave 0.78g of a white solid. This was chromatographed on flash silica, eluting 
w.th CH^Ia/MeOH/NHaSfaq) (40:8:1 to 30:8:1), to give 0.246g (100%) of the title product as a white solid S 
(DMSO) 2.46 (3H, s), 7.41 (1H, s), 7.98 (1H, d. J = 8.4Hz), 8.03 (1H. dd. J = 8.4 and 1.5Hz), 8.36 (1H, d, J = 
0.9Hz). mfz (CI", NHJ 215 (M-H)~, 160. 

StepS 

^Methyl-5^2-methyttetrazol-5 -yl)benzo[b1m and 3-Methyl-5-(1-methyltetrazol-5-yl)bBnzo[b1thiophe- 

To a mixture of 3-Metr^-5-(tetiazol-^yl)benzo[b]thlophene (0.241g, 1.12mmol) in acetonitrile (5ml) was 
added triethylamine (0.28ml, ZOImmol), then bdomethane (0.486ml, 7.81 mmol) followed by DMF (3ml) untfl 
a clear solution formed. The solution was stirred overnight under nitrogen before evaporating in vacuo and par- 
trtion.ng the residue between water (50ml) and ether (25ml). The aqueous layer was separated and extracted 
with more ether (2 x 25rrd). the combined ether extracts were dried (Mg S0 4 ) and evaporated in vacuo to leave 
0.241g of yellow solid. Chromatography on flash silica, eluting with 2S40% ethyl acetate/petroleum ether gave 
0.168g (65%) of the 2-isomer of the title product as a white solid and 0.083g (24%) of the 1-isomer of the title 
product as a white solid. 2-isomer 6 (CDQ 3 ) 2.52 (3H. s), 4.42 (3H, s), 7.14 (1 H. s). 7.94 (1H, d, J = 8 4Hz) 
8.10 (1H. dd, J = 8.4 and 1.5Hz), 8.51 (1H. s). mfc(Cr.NH 3 ) 231 (M+Hri^somer8(CDCl3)2.50(3H s) 4 22 
(3H, s), 4.22 (3H, s), 7.23 (1H, s), 7.64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d. J = 8.4Hz), 8 12 (1H d J = 
1.6Hz). m/z (Cr,NH 3 ) 231 (M+H)*, 202, 172. ;,°.^pM,a f J 

Step 6 

3-Cyanomethyl-5^^emvltetrazol-5-yl)benzo{bimiophene 

To a refluxing mixture of ^ethyl-5^2-methyltetrazol-5-y1) benzofbjthiophene (0.162g. 0.703mmol) and 
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benzoyl peroxide (10.6mg) In carbon tetrachloride (10ml) Irradiated with two desk lamps (2 x 60W) was added 
N-bromosuccinimide (0.1 26g, 0.707mmol) in small portions. After the addition was complete the mixture was 
heated at reflux for a further 90 mln, then filtered and the filtrate was evaporated In vacuo to leave an oil/solid 
mixture. Chromatography on flash silica, eluting with dichloromethane gave 0.161g of crude 3-bromomethyl- 

5 5-(2-methyltetrazol-5~yl) benzo[b]th!ophene as a colourless on. 

The crude 3-bromomethyl-5-(2-methyMetrazoi-5-yl) benzo[b]thiophene (0.145g) in DMSO (0.3ml) was 
added to a mixture of sodium cyanide (29.9mg, 0.61 mmol) In DMSO (0.2ml) and the mixture was stirred at 
100°C for 2h. After cooling, the mixture was poured into water (1 0ml) and a brown solid was filtered off, washed 
with water and dried In a vacuum pistol to leave 73.5mg. The filtrate was extracted with dichloromethane (3 x 

10 30ml) and the combined extracts were dried (Na^SO*) and evaporated in vacuo to leave 44.7mg. This was com- 
bined with the original solid and chromatographed on flash sDica, eluting with 20-50% ethyl acetate/petroleum 
ether to yield 61 .5mg (38%) of the title product as a white solid. 6 (CDCI*) 3.99 (2H, s), 4.43 (3H, s), 7.59 (1 H, 
s), 8.00 (1H, d, J = 8.5Hz), 8.19 (1H. dd, J = 8.5 and 1.5Hz). 8.47 (1H, s). 

16 Step 7 

3-(2-Amino8thyl)-5-(2-methyl-t9trazol-5-yl)benzo[b3thiophene. Oxalate. 

To a solution of 3-cyanomethyl-5-(2-methyl-tetrazol-5-yl) benzo[b]thk>phene (0.434g, 1.70mmol) in THF 
20 (16ml) under nitrogen was added dropwise 1.0M borane-tetrahydrofuran complex in THF (5.10ml, 5.10mmol) 
and the mixture was heated at reflux for 6h. After cooling in an ice-bath the mixture was quenched with 2N Ha 
(22ml) and heated to reflux for 1h. The THF was then removed in vacuo and the residue basified with 50% 
sodium hydroxide solution (4ml) before extracting with dichloromethane (3 x 75ml). The combined extracts were 
dried (KjCOa) and evaporated in vacuo to leave 0.45g. Chromatography on flash silica eluting with Ch^Cl^e- 
25 OH/NH 3 (aq) (60:8:1) gave 0.383g (87%) of the title product as a white solid. The oxalate salt was prepared 
using oxalic acid in methanoJ/ether to give the title product oxalate as a white solid, m.p. 204-209°C. Analysis 
found: C, 47.75; H, 4.28; N, 19.28%. Calcd for C, 2 H 13 N 5 S. 1.1 CjHjO*: C, 47.59; H, 4.28; N, 19.54%. 8 (DMSO) 
3.17-3.21 (4H, m), 4.46 (3H, s), 7.72 (1H, s), 8.06 (1H, dd. J = 8.4 and 1.4Hz), 8.52(1H, s) nVz (CI^NHJ 260 
(M+H)*.230. 

30 

EXAMPLE 12 

3-(2-Aminoethyl)-S-(lHnethyltetrazol-5-yl) benzo[b]thiophene. Oxalate. 
35 Step 1 

3-cyanomethyl-5-<1-methyltetrazol-5-yl) benzo[b]thiophene 

Following the procedure of Example 11, Step 6, 0.666g (2.89mmol) 3-methyl-5-(1-methyltetrazol-5-yl) 
40 benzo[b]thlophene was reacted with 0.515g (2.89mmol) of N-bromosucclnlmlde and 38.1 mg of benzoyl 
peroxide in 30ml of carbon-tetrachloride. The reaction mature was evaporated in vacuo and chromatographed 
on flash silica, eluting with 0-3% methanol/dlchloromethane to give 0.532g of crude 3-bromo-5-(1-methyltet- 
razol-5-yl) benzo[b]thiophene. 

The crude 3-bromo-5^1-methyltetrazol-5-yl) benzo[b]thtaphene (0.504g) was reacted with 97.7mg 
45 (1 .99mmol) of sodium cyanide in 1 .5ml of DMSO at 1 00°C for 2h. After cooling, the reaction mixture was poured 
into water (25ml) and extracted with dichloromethane (6 x 50ml). The combined extracts were dried (Na^OJ 
and evaporated in vacuo to leave 0.37g. Chromatography on flash siica, eluting with 30-60% ethyl acetate/pet- 
roleum ether yielded 28.0mg (4%) of the title product 5 (CDCI3) 4.00 (2H. s). 4.23 (3H. s), 7.63 (1H, s). 7.73 
(1H, dd). 8.08 (1H, d), 8.15 (1H, d). 

50 

Step 2 

3-(2-Aminoethyl)-5-(1-methyltetrazol-5-yl) benzo[blthiophene. Oxalate. 

55 Following the procedure of Example 11, Step 7, 26.1mg (0.102mmol) of 3-cyanomethy»-5-(1-memyltet- 

razol-5-yl) benzofb]miophene in 2ml of THF was reacted with 0.36ml (0.36mmol ) of 1.0M borane-tetrahydrofu- 
ran complex in THF. Chromatography on flash sBica, eluting with CHjClj/MeOH/NHs 3(aq) (60:8:1) gave 
17.7mg (67%) ofthe title product as a colourless oil. The oxalate salt was prepared using oxalic acid in 
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methanol/ether to give the title product oxalate as a white solid, m.p. 206-212°C. Analysis found: C, 47.55; H, 
4.05; N, 19.65%. Calcd for C 12 H 1S N 6 S. 1.1 C^CV C, 47.59; H, 4.28; N, 19.54%. 8 (D 2 0) 3.32-3.35 (2H,m) i 
3.40-3.44 (2H, m), 4.22 (3H, s), 7.64 (1H, s), 7.73 (1H, d, J = 8.4Hz), 8.19 (1H, 3), 8.22 (1H t d, 8.5Hz). 

5 EXAMPLE 13 

3-BKN,N-Dlnremy1amlno)ethyfr^ Oxalate. 

To a mixture of ^2-aminoethyl>-5-(2-rnethyltetra20l-5-yl) benzo[b]thlophene (0.372g, 1.43mmol) and 
10 sodium cyanoborohydride (0.136g t 2.15mmol) in methanol (3ml) and acetic acid (0.247ml, 4.30mmol) cooled 
In an ice bath was added 38% w/v formaldehyde solution (0.453ml, 5.74mmo!) in methanol (3ml) dropwise over 
5min and the mixture was stirred at room temperature for 3h. After this time, saturated potassium carbonate 
solution (30ml) was added and the mixture was extracted with ethyl acetate (3 x 50ml). The combined extracts 
were evaporated in vacuo to leave 0.53g. Chromatography on flash silica, eluting with 10-30% 
16 methanol/dlchJorom ethane, gave 0.335g (81 %) of the title product as a colourless oD. The oxalate salt was prep- 
ared using oxalic acid in methanol/ether to give the title product oxalate as a white solid, m.p. 214-21 8°C. 
Analysis found: C, 50.58; H, 4.80; N, 18.28%. Calcd for C 14 H 17 N 8 S. CdHaQ 4 : C, 50.92; H, 5.07; N. 18.56%. 8 
(DMSO) 2.84 (6H, s), 3.30-3.42 (4H, m), 4.46 (3H, s), 7.69 (1H, s), 8.06 (1H, dd, J = 8.4 and 1.4Hz), 8.20 (1H, 
d, J = 8.4Hz). 8.56 (1H. s). nVz (Cf.NHj) 288 (M+H) + . 

20 

EXAMPLE 14 

N,N-dimethyl-2-[5-(2-methylimidazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine Trisoxalate 
25 1 . 1 -<4-nitrophenyl)methyl-2-methylimidazole 

Sodium hydride (2.45g; 61.0mmol, 60% dispersion in oil) was added to a solution of 2-methylimidazole 
(5.0g, 60.9mmol) in DMF (100ml). The mixture was stirred at room temperature for 0.25h before adding 4-nit- 
robenzyl bromide (13.2g, 61.0mmol) and heating at 1 10°C for 2h followed by stirring at room temperature for 
30 16h. Water (200ml) and ethyl acetate (500ml) were added, the aqueous separated and extracted with ethyl ace- 
tate (2 x 500ml). The combined extracts were washed with water (3 x 250ml), dried (MgS0 4 ) and evaporated. 
The crude product was chromatographed on silica gel eluting with CHjCI^MeOH (4%) to give the title-product 
(1.58g, 10.5%); 8 (360MHz, CDCfe) 2.34 (3H, s, Me); 5.16 (2H, s, CHJ; 6.67 (1H, d, J = 1.3Hz, Ar-H); 7.03 (1H, 
d, J = 1.3Hz, Ar-H); 7.19 (2H, d. J = 9.5Hz, Ar-H); 8.22 (2H, d, J = 9.5Hz. Ar-H). 

35 

2. N,r^lmemyl-2-{5-(2-methyllmfda^ Trisoxalate 

Prepared from the preceding 4-nltrobenzyJ imidazole using the general procedure described for Example 
5. The trisoxalate salt was prepared, mp 160-163°C (MeOH/EtjO); (Found: C. 50.57; H, 5.25; N, 10.60. 
40 C 17 H22N4.2.8 (C2H 2 0 4 ) requires C, 50.79; H, 5.21; N, 10.48%); m/e 282 (M*); 8 (360MHz, D 2 0) 2.65 (3H, s, 
Me); 2.92 (6H, s, NMeJ; 3.25 (2H, t, J = 7.3Hz, CHJ; 3.50 (2H, t, J = 7.3Hz, CHJ; 5.42 (2H, s, CHJ; 7.18 (1H, 
d. J = 8.4Hz. Ar-H); 7.31 -7.40 (2H. m. Ar-H); 7.40 (1 H. s, Ar-H); 7.56 (1 H, d. J = 8.4Hz. Ar-H); 7.66 (1 H. s, Ar-H). 

EXAMPLE 15 

45 

N,N-dimethyl-2-{5-lmldazol-1-ylmethyl-1 KMndol-3-ynethylamine Bisoxalate 

Prepared from imidazole and 4-nitrobenzy) bromide using the procedure described for Example 5. The 
bisoxalate salt was prepared, 165-166°C (MeOH/Et z O); (Found: C. 53.30; H. 5.34; N, 12.18. CteHzoN* 2.05 
50 (CaHjOJ requires C. 53.30; H. 5.36; N. 12.37%); 8 (360MHz. Ofi) 2.92 (6H, s, NMeJ; 3.24 (2H. t J = 7.7Hz, 
CHJ; 3.48 (2H, t, J = 7.7Hz. CHJ; 5.50 (2H, s, CHJ; 7.27 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.37 (1H, s, Ar-H); 
7.45 (1H. s, Ar-H); 7.49 (1H, s. Ar-H); 7.58 (1H, d. J = 8.4Hz, Ar-H); 7.75 (1H. s, Ar-H); 8.78 (1H. s. Ar-H). 
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EXAMPLE 16 

N,N-dlmethyt-2-[5-(2-methy1lmidazol-1 -yl)-1 H-lndol-3-yllethyIamlne Sesquloxaiate 

5 1. 1 -(4-nltrophenyl>-2-methytimldazde 

Sodium hydride (4.87g, 122.0mmol, 60% dispersion In oil) was added to a solution of 2-methyltmidazole 
(10g, 122.0mmol) in DMF (100ml) and stirred at room temperature for 0.25h. 1-Fluoro-4-nitrobenzene (17.18g, 
122.0mmol) was added to the reaction mixture and stirred at room temperature for 16h. Water (150ml) and ethyl 
10 acetate (250ml) were added, the aqueous separated and extracted with ethyl acetate (3 x 150ml). The com- 
bined extracts were washed with water (3x1 50ml), dried (Na^OJ and evaporated to give the desired product 
(1 1.5g, 47%); 8 (360MHz, CDCI 3 ) 2.24 (3H, s, Me); 7.06 (1H, d, J = 1.5Hz, Ar-H); 7.10 (1H, d, J = 1 .5Hz, Ar-H); 
7.50 (2H, d. J = 9.5Hz. Ar-H); 8.38 (2H, d, J - 9.5Hz, Ar-H). 

15 2. N t N-dirrtethyi"2^5^2-methytlmldazol-1-y1)-1H'lndol-3-yl]ethy1amlne Sesquloxaiate 

Prepared from the preceding 4-nitrophenyl imidazole using the procedure described for Example 5. The 
sesquloxaiate salt was prepared, mp 185-186°C (iPA/MeOH); (Found: C, 56.17; H, 5.99; N, 13.46. 
C 1ft H2oN4.1.55 (C2H 2 0 4 ). 0.1 EtOH requires C, 56.19; H. 5.79; N, 13.58%); 8 (360MHz, C^O) 2.55 (3H, s, Me); 
20 2.93 (6H, s, NMeJ; 3.26 (2H, t, J = 7.4Hz, CHJ; 3.51 (2H, t, J = 7.4Hz, CHJ; 7.30 (1H, dd, J = 2.0 and 8.7Hz, 
Ar-H); 7,48 (1H, d, J : 2.1Hz. Ar-H); 7.51-7.53 (2H, m. Ar-H); 7.70 (1H, d, J = 8.7Hz, Ar-H); 7.79 (1H, d, J = 
2.0Hz, Ar-H). 

EXAMPLE 17 

25 

N,N-dimemyl-2-[5-(1 t 2 t 4-triazd-1yimemyl)-1H-indd-3-yi]emylamine. Succinate. Procedure B 

A solution of 1-(4-hydrazinophenyl)methyl- 1,2,4-triazole dihydrochtoride (2g, 7.6mmol, Example 5 step 3) 
and 4-N,N-dimethy!aminobutanal dim ethyl acetal (1.8g, 11.2mmol) in 4% aqueous sulphuric acid (70ml) was 

30 heated at reflux for 2h. After the reaction mixture was cooled to room temperature, ethyl acetate (200ml) was 
added and the aqueous basified with K 2 CO s . The aqueous was separated and extracted further with ethyl ace- 
tate (2 x 150ml). The combined organ ica were dried (Na2S0 4 ) and evaporated, and the residue 
chromatographed on silica gel eluting with CH 2 CI 2 /EtOH/NH s (30:8:1) to give the titie-triazole (610mg, 30%). 
The succinate salt was prepared by addition of a solution of succinic acid (0.27g, 2.3mmol) in methanol (3ml) 

35 to a solution of the triazole (0.61 g, 2.3mmol) in methanol (5ml). The solvent was removed under vacuum and 
the resultant product recrystallised from Isopropylalcohol, mp 118-120°C; (Found: C, 58.76; H, 6.27; N, 17.79 
C, 6 HiftN3.C 4 H fl 04 requires C, 58.90; H, 6.50; N, 18.08%). 

EXAMPLE 18 

40 

N,r^imemyi-2-(5^1,2 > 4-triazol-1-ylmemyl)-1H-indol-3-ynethyiamine. Benzoate 

The benzoate salt of N,N^imethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yi]ethylamine was prepared 
by addition of a solution of benzoic acid In diethyl ether to a solution of the free base in ethanol/diethyl ether 
45 (1 :4). The precipitated salt was recrystaliised from ethanoi, mp 1 78-1 80°C; (Found: C , 67.28; H, 6.55; N, 17.66. 
Ci 6 H 19 N3.C < jH5C0 2 2H requires C. 67.50; H. 6.44; N, 17.89%); ^H NMR (360MHz, DjO) 5 2.92 (6H, s, NMeJ; 
3.22 (2H, t. J * 7.3Hz, CHJ; 3.46 (2H, t, J = 7.3Hz, CHJ; 5.52 (2H, s, CHj); 7.22 (1H, dd, J = 1.6 and 8.4Hz, 
Ar-H); 7.36 (1H. s. Ar-H); 7.44-7.58 (4H. m. Ar-H); 7.65 (1H. s. Ar-H); 7.87-7.91 (2H. m. Ar-H); 8.08 (1H, s. Ar-H); 
8.54 (1H, s, Ar-H). 

50 

EXAMPLE 19 

N,r4^imethyl-2-[5^2-emyttetrazol-5-ylmethyl)-1 H-indol-3-yl]ethylamine. Oxalate 

55 Prepared as described for Example 3, using ethyl iodide. The oxalate salt was prepared, mp 140-142°C; 

(Found: C, 55.71; H, 6.26; N. 21.35. C At ^ 2 ^.0 2 H 3 O 4 requires C, 55.66; H, 6.23; N, 21.64%); *H NMR 
(360MHz, DjO) 5 1.54 (3H, L J = 7.4Hz, CH 3 ); 2.91 (6H, s, iSIMeJ; 3.21 (2H, t, J = 7.4Hz, CHJ; 3.47 (2H, t, J 
= 7.4Hz, CHJ; 4.34 (2H, s, CHi); 4.64 (2H. q, J = 7.4Hz, CHzCHj); 7.17 (1H. dd, J = 1.5 and 8.4Hz, Ar-H); 7.33 
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(1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s, Ar-H). 
EXAMPLE 20 

N t N-dimethyl-2-[5K1-ethyltetrazot-S-ytmethyt)-1 H-lndol-3-yllethylamlne. Oxalate 

Prepared using the procedure described for Example 4. using ethyl Iodide. The oxalate salt was prepared, 
mp 179°C (MeOH/EfeO); (Found: C, 55.59; H, 6.23; N, 21.49. C^^e.CaHAi requires C, 55.66; H. 6.23; N, 
21.64%); 1 H NMR (360MHz, Ofi) 8 1.32 (3H, t, J = 7.4Hz, CH 3 ); 2.90 (6H, s, NMeJ; 3.21 (2H, t, J = 7.4Hz, 
CHJ; 3.46 (2H, t. J = 7.4Hz, CHJ; 4.38 (2H, q, J = 7.4Hz, CHj); 4.47 (2H. s. CHJ; 7.14 (1H, dd, J = 1.5 and 
8.4Hz, Ar-H); 7.35 (1H, s. Ar-H); 7.50 (1H. d, J = 8.4Hz, Ar-H); 7.53 (1H. s. Ar-H). 

EXAMPLE 21 

N.N-Dlmethy1-2-[5-(1 ,2.4-triazol-1-y1)-1 H-lndol-3-y11ethytamlne. Blsoxalate 

Prepared as described for Example 16 from 1 ,2.4-triazole sodium derivative and 1-fluoro4-nitrobenzene. 
The bisoxalate salt was prepared, mp 210°C (MeOH/Et 2 0); (Found: C, 50.11; H, 4.78; N, 16.35. CuHitN* 1.9 
(C2H 2 0 4 ) requires C, 50.14; H. 4.92; N, 16.43%); 'H NMR (360MHz. Dfi) 8 2.92 (6H, s. NMeJ; 3.25 (2H, t, J 
- 7.4Hz. CHj); 3.50 (2H, t, J = 7.4Hz. CHJ; 7.44 (1H, s, Ar-H); 7.47 (1H, dd, J = 2.0 and 8.7Hz, Ar-H); 7.63 
(1H, d, J = 8.7Hz, Ar-H); 7.88 (1H. d, J = 2.0Hz, Ar-H); 8.38 (1H. s. Ar-H); 9.05 (1H, s, Ar-H). 

EXAMPLE 22 

4-[5-(2-M8thylimidazol-1 -yl)-1 H-indol-3-yn-N-methylpiperidine. Bisoxalate sesquihydrate 

A solution of N-methyl-4-(f6nnylmethy»)piperidine (0.25g. 1.8mmol) and 4-(2-methylimidazolyl)phenyl hyd- 
razine hydrochloride (0.48g, 2.1 mmol) in 4% HjSO* (25ml) was heated at reflux for 1 6h. The mixture was cooled 
to room temperature, basified with K 2 C0 3 solution and extracted with CH 2 CI 2 (3 x 75ml). The combined extracts 
were dried (NazSO^ and evaporated and the residue purified by chromatography on silica-gel eluting with 
CHjCla/EtOH/NHa (60:8:1) to give the title-compound (0.12g). The bisoxalate sesquihydrate salt was prepared, 
mp 65-70*C (hygroscopic); (Found: C. 52.97; H, 5.51 ; N, 1 1.07. C^H^^C^O*). 1.5^0 requires C, 52.69; 
H, 5.83; N, 11.17%); ^H NMR (360MHz, DaO) 8 1.96-2.08 (2H, m, CHJ; 2.31-2.40 (2H, m, CHJ; 2.56 (3H, s, 
CH 3 ); 2.95 (3H, s. CHg); 3.20-3.27 (3H, m, CH and CHJ; 3.64-3.68 (2H, m, CHJ; 7.28 (1H, dd, J = 2 and 8.7Hz. 
Ar-H); 7.44 (1 H, s, Ar-H); 7.48 (1 H. d, J = 2Hz. Ar-H); 7.53 (1 H. d, J = 2Hz. Ar-H); 7.69 (1 H, d, J = 8.7Hz, Ar-H); 
7.81 (1H, d, J = 2Hz, Ar-H). 

EXAMPLE 23 

4-(5-(1 ,2,4-Triazol-1-ytmethyl)-1 H-lndol-3-yl}-N-methylplperidine. Oxalate 

A solution of N-methyl-4-(formylmethy1)plperidine (0.1g, 0.71mmol) and 4-(1 ,2,4-triazdytmethyl) phenyl 
hydrazine dihydrochloride (0.1 85g, 0.71 mmol) in 4% HjSO^ was heated at reflux for 2h. The mixture was cooled 
to room temperature, basified with K 2 C0 3 solution and extracted with CH 2 CI 2 (2 x 100ml). The crude product 
was chromatographed on silica-gel eluting with CHaCl^tOH/NH, (40:8:1) to give the titie^compound (60mg). 
The oxalate salt was prepared, mp 218-220°C; (Found: C, 58.61; H. 6.03; N, 17.94. CuBaiNe-KB (C^O^ 
requires C, 58.96; H, 6.38; N, 17.56%); 'H NMR (360MHz. fyO) 8 1.88-2.02 (2H, m, CHJ; 2.20-2.34 (2H, m, 
CHJ; 2.92 (3H. s. CH 3 ); 3.10-3.24 (3H. m. CH and CHJ; 3.60-3.64 (2H, m, CHJ; 5.51 (2H. s, CHJ; 7.21 (1H, 
dd, J = 1.5 and 8.4Hz. Ar-H); 7.26 (1H. s, Ar-H); 7.51 (1H. d, J = 8.4Hz, Ar-H); 7.69 (1H. s. Ar-H); 8.05 (1H, s, 
Ar-H); 8.55 (1H. s.Ar-H). 

EXAMPLE 24 

1H4^5^2-Memylimidazol-1-yl)-1HHndol-3-yl)-piperidine Bisoxalate dihydrate 

1. 445-(2-MethylimidazoM-yiHH-m^^ 

Prepared from N-bertcyi-4-(fonrnytmethyl)piperidine using the procedure described for Example 22; 1 H 
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2. Ir^S^a^eftvllmldaMt-i-yi ^H-lndol-a-Yll olp arldlne. Blsoxalata djhj 

, . . K 2 v U,IH '' oas4TI8 ° wrtn NH3 solution and extracted with ethvi acetate n v mrwu 

EXAMPLE 25 

■H^5^.2.4-Tria^.1-y|,r^ 

8.5Hz. Ar-H); 7.70 <1H. d. J = 1.6Hz. Ar-H); 8.09 (1H. ., Ar-H); 8.60 (1H, a. Ar-H) } " ^ * J " 

EXAMPLE 26 

1H-HS^2-Memyllmldazol-1.yl)-l H-lndol-3-vl1.pYrmlldlne.Blso)calatfl 
1.3-{S^2-Met hyl^ldazol-1-yl)-imndol-3-y|)-N-benzylpvrrolldlna 

2. 1H-; 



(2-Methyllmldazol-1- y|)-iH-lndol-3.yl)pyrrolldlne. Blsoxalate 

2Hz. *4* 7.70 (1H. 0. J . 8^W^p£t 4 V^S** 7 ! ° <' K * »** <™ 3 OH, 4 J - 
EXAMPLE 27 

NjjgjjajgJSJ^^ Bisoxalata 

dropwisa a solution of tamaldlnvde^no £ . £ X T 9 ' T 00 ' " methano ' < 15ml >- «*> 
mixture was stirred al 0?far n ^fiZi 0 w/wsoluti0n in H «°. 1"»«m°0 in methanol <10mi). The 

Stlrred 31 ° ° fOr01h before ^'"9 to room temperature and stirring for 1.5h. Saturated K 2 C^ 

30 
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Sf? *°2 T a a „?£ and *?. 9 f!r ent removed under vacuum - ^ ex**** « ^ 

rate (o x 100ml) and the combined extracts dried fNa»S(U and puon^^ tu- ^ u.ouiyiawr- 
bisoxalate salt was prepared, mp 191-194«C (MeOH/EfeOV (Found C Sd39- hT^m « « 

EXAMPLE 28 



f5 



20 



1H^5-lrnJda zoM-yH H-lndoi-3-yl3p|pefldlne. Blsoxalate 
EXAMPLE 29 



25 



30 



35 



40 



45 



50 



[1 > 2>Tiia2ol-1-vt)- 1H-indol-3>y|]piperidine. Hemioxatate 
EXAMPLE 30 

N-MethyU-JS-imidazol-l-vM H -lndol-S-yllpiperidine. Sesguioxalate 
EXAMPLE 31 

N-MethyM-PH1 ,2.3-triazol-l-vlH H-lndol-3-vnptoeridlne. Hamloxalate 



55 
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EXAMPLE 32 

NUtethyl^tS-(1 ,2,3-triazoM -yl)- 1 H-lndol^pynolldlne. Oxalate 

as deTc^iSJrS'T^^^" 1 ^ a " d hydrazine hydrochloride 

"S^etSTSS C H N C^n 1 8a, ' W8S 154 - 1560C (Found: 

EXAMPLE 33 

N-Methy|.3-f5-(2methvllmidazol- 1.vlmethvlV1 H.indol-3-yllpvrrelidina. Bisn™^. 

sssssasaas 



EXAMPLE 34 
N-Methyl-3-(5-imidazol-1-vM H-indol-3-i 



flidine. Bisoxalate 



EXAMPLE 35 

*M°fty^1,2.4-trtaz d-1^ ^ 

of CH 2 and CH), 5.52 (2H. a. CHJ , 7.22 and 7.24 (total 1 H, each a. Ar-H) 7 34 M H d J = a mt, Lv 
(1H. d. J = 8.6Hz. Ar-H). 7.66 (1H. a. Ar4f,. 8.06 (1H. a. Ar*). 8.58 U £h)! ^ >' ^ 

EXAMPLE 36 

^thyl^S-imidazoM-ylmethv ^ Oxalate. Hemihvdmte 

Prepared from N-Denzyl-3^formylmethyl)pyrrolidine and 4^imidazol-1-ylmethvn D henvl hvdr^inn hwL 
rocrdonde as described for Examples 26 and 27. The oxalate hemihydrate I?S l£S 
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EXAMPLE 37 

Prepared from 2-amlnolmldazole and 4-fluoro nitrobenzene as descrih A n for c VQ mrj a « T 

The bisoxafate sa.t S ^^Z^Z^t^^^^S TXt 

EXAMPLE 38 

N^jm^^ H-indoi^Y i ^thytamine. s**f to*H* 

1. 4-Cyanophenylhydrazine. Hydrochloride 

To a cooled (-15°C) and stirred suspension of 4-aminobftnznnitriio /wv, ^o*~~~» 
rochloric ac* (550m.) was added dmpvTe a vJZfSZXZ £ S 
such a rate as to maintain the temperature below -10-C. After the addition was finlZ? the 2 
was quickly filtered to remove solids and the filtrate was added pi^^JS Jd7^T3!L ?"T 

to maintain the temperature below -10'C. After further 15 minutes at -10 to 0»C the wh»Z™«w^l ? 
lected by filtration, washed with diethyl ether (4 x 250ml) and dried to ato^ aM^ZZT ! 



2. 2-{5-Cyano-1 H-indol-3-> 



lamine. Hydrochloride 



8 ddl 0 ^^K,^ S ^ n , aiM 5. 4 ^ ya ? 0p,USnylhydra2lna < 50 ») a "*□.«• <* ethanol and water (51 • 21) was 
n^tt^ T d-nethylacetal (45g) and the resulting mixture was refluxed for 18 hour? fetanta vZ 

274-C;iH NMR (250MHz. DMSO-d,) TS. Kft^S^SSfj": 1 STa^tISSS" 

3. N-tett-Buty1oxycarix>nv»-2-f 5-<yano-l H-lndol-3-yllethvlamlne. 

cnbeo^lS^ stamina using the conditions des- 

8.42 (in. T?i ,H 2.T TV* CDcy 8 

S.NH-, 3.44 (2H. , J . S,H, W ^ ^I&^ifiR JSSffiS 

4. N-tert-Butyloxycart)onyl-2-f 5-amlnomethvl-1 H-indol-3-vnethy lamina. 

chtoratot (22mTw^^^ 8 ^ Vi0W *" ^ " ^ * abso,ute — «- W and 
immSbSl^l ^ i 50 p " ° Ver p,atinum oxide < 1 9) 28 houra. The catalys was 

147-149°C- iH NMR ttBOMH* cr^^ «^ m u £ V? rf the title com PQU"d as a white solid; mp 
^, n nmk ( jeuMriz, CDCIJ 68.04(1H, bra, mdoeN-Hl 7 52 MH a Ar_w. 7»h U ^ , ft ,7 
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5. N-tert-Buly)oxycart)onv».2-f^l meihyiamlnomBthy|.i H-lndol-3-Yl| B thYto m in a 

6. N-tert-Butyloxycarfaonyl-2-rS-trlmethY l aminonlum methyl.lH-lndol-3-vllethy lamlnp inrfiHo 

7 ' N'tert-Bijtyloxycar1xfflyl-2^2^itroimidazol^ 



lamina . 

14 £ZZT*^£& < ' ! $ °* di8pe,8,0n ° a) , " B add8d to a 9tiTO ° of 2-nHroimidazole (1 61 fl 

7 iSZ? n nS/^' 8t ^tnton,. After 0.5h. a solution of the preceding methtodwJ (££ 

^llsZ^^^Trl 2 miXtUr8 f0f 2,1 and then a ^ * ^ tempeiSlreS 

8. 2^(2-Nitr oimidazol-1 -ylmethyt)-1 HHndo)-3-yl1ethy.am,ne . 

pJ!-!^ ^ 90% HCO > H > ( 15 ™> w *> *«™d at room tern- 

peraturefor 1. 25h. The reaction was quenched by addition of MeOH and the solvents removed under v««ZT 

9 - N'^'raftv^^-nitroimidazoM 



1am ine. 

S CrW. 7.00 (1H. d. J = 1.0Hz, Ar-H), 7.07 (1H. dd, J = 1.0 and 8 7 » «H J*) -StlfL^ 
7.10 (1H. d. J = 2.4Hz, Ar-H), 7.35 (1H. d. J - 8.2H, Ar-H). 7.53 SX S iE t * 

10. ^jjjgettjyjj^ sesqujgxglate 

5 <s I!l 9 o t ! de 7 ^T P0Und "T ^ 0,8 Pr ° dUCt ° f Step 9 U8in 9 tt,e condition 8 described for Example 

liSr^S salt was prepared, mp 211-212»C (MeOH/Et a O); (Found- C 54 46 H *St 
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T 

5 1-N^enzvl-2fS^U,4^a2d-1-yl methyl>-1H-lndol-3-ylleitivlanilna . 

watsi£f£ Sl^! 0rt0nW,M 0Vef 10 m,n ' at room tempemtuna. and the resulting S££ 

EtOAe X «C!if ^ „ - (1 5ml) - 71,8 mhture »« rifled with 2N NaOH and extracted with 
ctOAc (4 x 50ml). The combined organic phases were washed with brine /anmn *ri*A Z5 ! 



f0 



75 



20 



25 



50 



35 



45 



50 



Z N-Benzyl-NHT»myt-2^1.2.4-triazol>1-ylmethvtV1H.in^ 



lethyfamine. 



m *IH I ! tirr8d 1 f 0,U ! 1 ^ 0f the amine (1 .14g, 3.4mmd) in anhydrous DMF (45ml) was added K cn 

21^^ SU,Phate (0 ' 46fl ' 3 - 7mmo1 ^ was stiJaTS 

Sri 2 

Co^o?^ Th9 r68idUe ™» cnromatographed on Sica^el elut ng wS StE 

3. N^ethyl-^fS-fl^^triazol-l-yl methvlMH-indol-a-Yilethyiamine. Oxalate. 

A solution of the preceding benzylamine (0.69g, 2.0mmol) in ethanol (100ml) and 2N HCI (2n4\ «» h«H 
rogenatedat30oaioverin%PH/r mt«w~ .>>. n. . \iu«ini;«no zin nu {im) was nyd- 

40 EXAMPLE 40 

Tablet Preparation 



prepaSt ** ^ ^ " , 10M "* * *• «■"*•■ compounds are 

m ^^t£1 ■ 2 ^ t ^ 1 -y , ^^1 Hnndc^yljethytantine. Benzoate 
2£2S5?^ •2.3.4-teb a zol-i- y , metny , ) . 1 H-indd-3-ylJethylamine. Succinate. 
^ethyW{5HrnidazoM-yl-1 H-indd-3-ylJpiperidine. Sesquioxalate 
^Methyi-HM1.2.3-tria2ol-1^l).1H-indol-3^0py n -olidine. Oxalate. 
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TABLE FOR DOSES CONTAINING FROM 
1-25MG OF THE ACTIVE COMPOUND 

Amount-mg 



Active Compound 
Microcrystalline cellulose 









ll 



Magnesium stearate 



1.0 


2.0 


25.0 


49.25 


48.75 


37.25 


49.25 


48.75 


37.25 


0.50 


0.50 


0.50 



TABLE FOR DOSES CONTAINING FROM 
26-100MG OF THE ACTIVE OOMPOTTNn 



Amount-mg 



Active Compound 
Microcrystalline cellulose 
Modified food corn starch 



Magnesium stearate 



26.0 


50.0 


100.0 


52.0 


100.0 


200.0 


2.21 


4.25 


8.5 


0.39 


0.75 


1.5 



Claims 

1. A compound of formula I. or a salt or prodrug thereof: 




E-F 



(I) 

whereto me broken drde represents two r» M dJacant double bonds in any poslUon In the f»ve-metered 



nng 
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*. «SS£T two of V. W, X. Y and Z represent nitrogen and the remainder represent carbon then 
the said nitrogen atoms are In non-adjacent positions within the five-metered rfng- 

-SR- ^T^O^^^";" he,8rOCydiC9r0lJP ' hal098n " ^ "nuoron.ethyl.-ORx, 
. -NR»Rr. -NR-COR*. -NR*C0 2 Ry. -NR'S0 2 R», or -NR^CTNR'Ry 

meomt 2 Z^«^ n ' b0nd ! d el8C,r0n Pa " When four <* V - *' *> Y ■*» 2 represent nitrogen and 

Jf^ n '' When *"° " mree of v - W. X. Y and 2 represent nitrogen and meremalnder 
represent ca*on. A* represents hydrogen, hydrecarbon. a heterocyclic group halooe , cZo ti 
luoromethyt, -OR", -SR\ -NR x Ry, -NR^CORy, -NR^COiRr, -NR»S02R^or -NR^CnllR^^ W 

E represent! a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms- 
F represents a group of formula >*n>on aroma, 




U represents nitrogen or C-R 2 ; 

B represents oxygen, sulphur or M-R s ; 

R' represents -CHi.CHR* NRW or a group of formula 





o r 



-Q- 



in which the broken line represents an optional chemical bond; 

R 2 . R» R 4 , R 5 . R« and R* Independently represent hydrogen or eJkyl- 

^ZZ^CZl^Z"- Mro98n> hydrocart,on or 8 hebrocydic 9roup - 01 * and » 

R* represents hydrogen, hydrocarbon or a heterocyclic group- 
T represents oxygen, sulphur or a group of formula =N.G; and 
G represents hydrocarbon, a heterocyclic group or an electron-withdrewing group. 

A compound as claimed In claim 1 represented by formula IIA. and salts and prodrugs thereof: 




(MA) 

wherein 

X' represents nitrogen or A 12 -C; 
n is zero, 1, 2 or 3; 

B 1 represents oxygen, sulphur or N-R'* 
ary1(C,.,)alkyl. C^ 7 heterocydoalkyt. heteroaryl or heteroaryHC^aikyl. any of which groups maybe 
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rk 1 Z £\ IT T ,ndependent, y re P«8ent hydrogen or C„ alkyl; and 

sis^ss^s^ hydro9en - hydrocart,on ° r a heterocydic " * - » 



3. A compound as claimed in claim 1 represented by fomiula IIB, and salts and prodrugs 



thereof: 




NR 28 R 27 



(NB) 



wherein 

Y 1 represents nitrogen or A22-C; 
n is zero, 1,2 or 3; 

B 2 represents oxygen, sulphur or N-R»; 
fl[v|/r A " ,f" d 'f in °«Pendently represent alkyl, C„ alkenyl, C« alkynyl. C„ cydoalkyl aryl 
ZES^ITTT**' hatemarVi 0r ^^CMjBlkyl. any of whS gTJs ^e 

o. ' ; . L R Independently represent hydrogen or C„ alkyl; and 
tegemi ^"^SS^T Mroflen • hydrOCa,b0n ° r 8 hebroCydiC 9roUP ' " * a " d » 
A compound as daimed in claim 1 represented by formula IIC, and salts and prodrugs thereof: 

.31 



N 



^\ N ^(CH 2 ) 



\_- / 



i 




(IIC) 



wherein 

Y 2 represents nitrogen or A 32 -^ 
Z 1 represents nitrogen orCH; 
n is zero, 1,2 or 3; 

B s represents oxygen, sulphur or N-R»; 



anAlr * ,f" d "*P«n*n«y represent C« alkyl. C M alkenyl, alkynyl, c^, cydoalkyl aryl 

opbondly substtuted; or hydrogen, halogen, cyano. trifluoromethyl. C M alkoxy, cv. alkyShto or ^TrW 
R« represents -CH^CHR" NR»R»7 or a group of formula * 
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N-r" 

y 



or / ,. _ 35 



E^rr^' t ^ rs7 ,ndependenu y «- ^ an d 

togat^ ^t^:Z"?C hydro9en ' hydroC8rt,0n " 8 h6teroCydiC ^ W * a " d R ' 
5. A compound as claimed in claim 1 represented by formula IID. and salts and prodrugs thereof: 




(I ID) 



wherein 

W 1 represents nitrogen or C-A* 2 ; 
nis zero, 1,2 or 3; 

B* represents oxygen, sulphur or N-R«; 



N-R 45 

y 



n-r or , -„ _ 45 



R^nT^^ T !" d inde P endenU y re P^ent hydrogen or C„ alky.; and 
together ^T^Z^ ^ " ' " ~* * R " *" d - 

A compound as claimed in claim 1 selected from: 

2^2-benzyltetra2ol-5-ylmethyl).1H-indol^ethylamine- 
2^1-benzylteti!azol-5-ylmeti^)-imrHlol^-yl]ethylamine; 

w^! me ^11^ 1 ^ e ^ tetod ^ meth ^ 1Wnd0 ^y«lethy1amine; 
jj'rl^^'^^^^^^^^ "^^^^^^^^'^y^^athyl^1H^ndo^3•ylJemylamine' 

N.^meftyl-^tetrozol^^methyi^lHHmld^emylamine; 
N-^™*yl-2^i™myl-1*4^^ 

3H2-an.noemy1>.5^1^etrry1tetra2o|.5-y1)benzo[b]thiophene; 
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^-amlnoethyl^-niethyltetrazoPS-ylJbanzoIblthtophenB; 

Wlme» ) H.2^ft^kto1.y| m6 t( l) i).i W ^ yWamhe . 

N.^imethyl-2^imidazoM-ylmethyl).1 H-indol-3-ylJettiylamine; 

N.^i m emyl-2^M2-me^hyllmldazo^1-yl)-1mndo^3-ylIethylamlne; 
N.^'nwthyW^HSthylte^^ 

N.^lmethy1-215^thyltetnBO^^ 

N,rw«nethyl^S<1A4-«azol-1-yl).1Wndol-3-yl]rthylamlne : 

1^ethyl-4-I5-{2-methyllmida2ol-1-y|)-iH-Indol-3-yl]plperWlno- 

lHnethy^5^1^,4-Wa20l-1-ylmethyl)-lH-indol-3.ylJplperidine- 

4-P^2-methyllinlda20l-1-yl)-1H-lndol-3-yl]p|peridlne; 

4-[&<1A4-«azol-1-ylmethyl)-1H-indol-3-yl]plperidine; 

3- I&<2-lI1ethyllmldazol-1-yl)-1H-lndol-3-y^]pyrrolldl^e; , 

1 -methyl-3-[5-{2-fnethylimida20l-1 -yl)-1 H-indol-3-yllpyrrolidine- 

4- {5^lmldazol-1-yl).lH-lndol-3-yl]p|peridlnB; 
4-t^1A3-triazol-1-yl)-1HHndol-3-yl]piperidine; 

1 ™thyt-4-[5-(imidazol-1-yl)-1 H-indol-3-yl]plperidine; 
1 -methyW-[5-(1 ,2,3-triazoM-y1)-l H-lndol-3-ylJplperidine- 
1 -mBthyl-3-I5-<1 .2.3-triazoM -yl)-1 H-lndol-3-yl]pyrrolidlne- 

^! ^ t ^^?^ eth y ,imid ««»"-1-y''nethyl>-1 H-indol-3-yO Pyff olidine; 
1-methyl-3-[5-(imidazol-1-yl)-imndol-3-y)]pym)lidine- 

Innethyl-a-lSKI^^azd-l-ylmethyl^lH-indol-a-yllpynolidine; 

1-methyl-3-[5-(iniidazol-1.ylmethyl).1H-lndol.3-yl]pyiTOlidine- 

N.N^imediyl^^^aminoimidazd-l-y^imndol^-y^lamine; 

N SiSSS^ •f n,inoimidazo1 - 1 -ylmettiyl).1 H-indol-3-yllethylamine; 

N-^tlyt^^l^^lnazoM-ylmethylJ-IHHndol-a-yllethylamine; 
and salts and prodrugs thereof. 

A compound as claimed In any one of claims 1 to 6 for use In therapy. 



8. 
9. 




(HI) 

wherein one of R«, R> and R* is a group of formula 
is a group of formula -E-F, as defined in claim 1; or 
(B) reacting a compound of formula XIV: 



(IV) 

. another is a group of formula A*, and the third 
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(XIV) 

!"k 88 d8flned h C,aim 1 - Hal re ' )re8ente Slogan, and two of V, W X- V and 
SharLl^ 8 9 T ^ " 8tt8Ched> repmMnt an < remainder *£££a£i 
^^ " Jl 80 ani0n ^ wnereA2|saa definad in claim 1; or ^ ' 

r^rizr * fomuia ^ an — - » 

(D) the cyctoaddition of a nitrite of formule N=C-Ra with an azide of formule where one of R* and 

f'ZST. 8 9r0UP ^ fo r U ' a * 8nd the Othor is a oftomula -E-F, 2^ in cia^1 "or 

(E) reacting a compound of formula RM. with a tetrazole derivetive of formula XV- 




(XV) 



USS. 0 " 6 f 1" represents a 9 rou P °f fcn~ta Ai and the other is a group of formula -E-F as 

HEZSSZ. J- nte 8 8U,tab,e ,eavln9 flroup: ln »• - ■ £5? 

(G) reacting a compound of formula XVI: 




(XVI ) 



NH-NH 



SS^J^" - ' ^ 88 deflne ° **" 1: ^ 8 -Pound of formuia VI, or a car- 
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(VII) 



wherein R* is as defined in daim 1 and R« corresponds to the group Ri as defined in claim 1 «r ^ 
resents a group of formula -CH,CHR«D. in which R<ta as deflnedTdahr, 1 and 1 " T 

(H) cydising a compound of formula XXII: 




(XXI I) 



^TZ' lUL. 2, ** A * E8nd * "■"<•""•«' "><*alm1, and^representsareadilydlsplaceable 

SEES ' 9,18 ? qUiredl by Ration by standard methods to introduce It^SS^T 
(J) cydising a compound of formula XXV: ^ ' 




(XXV) 



byeon™™!^ of Hie group R*t into the gJ^Z^^'"^ 
Claims for the following Contracting States: ES, GR 

1 A process for the preparation of a compound of formula I, or a salt or prodrug thereof: 
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(i) 



ate*. U, tata. CM. ~P~«,« lw„ ncnredj,,* toM.bond.ln.ni.poUtohft.fl.e™^ 
vkldd Ovat when twool V Vv *)( V Ij! * repreddnl nitrogen and the remainder represent carbon pro- 




U represents nitrogen orC-R 2 ; 

B represents oxygen, sulphur or N-R 3 ; 

R 1 represents -CH 2 .CHR< NRW or a group of formula 




N-R 




o r 




N-R 



in which the broken line represents an optional chemical bond; 

R 2 . R 3 , R* R 5 , R* and B7 independently represent hydrogen or aJkyl- 

R* represents hydrogen, hydrocarbon or a heterocyclic group- 
T represents oxygen, sulphur or a group of formula =N G- and 

comprls^"""* hydroCarb ° n ' 8 heter0CydiC 9roup or a " e'-^ithdreveing group; which process 

tttttttzzsr* acid of fomw,a Rtc0iH - a «— ^ - 
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H R ^ w u 



(HI) 



(IV) 



(B) reacting a compound of formula XIV: 




(XIV) 

wherein A 1 , E and F areas defined above. Hal represents halogen, and two of V w X» Y- and 7. 
to one of which the group Hal Is attached, represent carbon andL remain^Vewesen't ni^-o 2 
a reagent which provides an anion 'A* whero A* Is as defined a*™* * 

(D) the cycloaddition of a nitrile of formula NsC4*< with an j»w»«ff«r«..i« D . u 

EST" 8 9roUP 1 ^ * " ^SE^S^" 

(E) react.ng a compound of formula R.-L with a tetrarole derivative of fom,ula XV: 




(XV) 



dtnt2 <,fR1 !? d * repreSentS 3 9r0Up of fonTOjla A1 and *• «*«r is a group of foromla -E-F as 
defined above and L represents a suitable leaving group; in me presence of a base- « 

(F) the cycloaddition of a nitrile of formula N=C-E-F in which Ea^ F^^r;!, : . 

azkle. followed by aerification with a mlneraT«S or ^ ^ SOdium 

(G) reacting a compound of formula XVI: 
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(XVI ) 



NH-NH 



(VII) 

(H) cyclislng a compound of formula XXII: moiety k , or 




N-0 



(XXII) 




(XXV) 

wherein V. W, X, Y, 2, A 1 , A* E and « are as defined above. » repre se n «s oxygen or suipnur. and 
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corresponds to the group Ri as defined above or represents a precursor group thereto- followed 
where required, by conversion of the group R* into the desired group Ri- and 

cl™^^^ 

compound of formula I by conventional methods. 
* tnZZ7s JeSS " ^ 1 ^ PrBParati0nOfaCOmpOUnd re ^d by fonnula n* and salts 




( MA) 



wherein 

X 1 represents nitrogen or A 12 -C; 
n is zero, 1,2 or 3; 

B 1 represents oxygen, sulphur or N-R 13 ; 



anrirc JZ? I '" d : Pend ! i n, ' y repre8ent C " C» elkenyl. C, alkynyl. C„ cycloalky. aryt 

he,er0a ' y ' ° r heteroaf V< C ^"<y1. any of which glpa may £ 

^t^£^nl*T^ m ' m ™"»W- C ~ —* C« anchor S£ 
J, R • R and R '"dependently represent hydrogen or C,_, alkyl; end 

^SZZXXEE? hydra9en • hydrocart>on or a hetero <* dic •«* - R - - * 

3 ' an?Z^8^ ^ 1 f0rthePreParati0n «" "P-ented by formule .IB. and salts 




(I IB) 



wherein 

Y 1 represents nitrogen or A 22 -^; 
n is zero, 1,2 or 3; 

B 2 represents oxygen, sulphur or N-R 23 ; 



bx T; 1 R Independently represent hydrogen or c„ alkyl; and 
togeth^ reXnta'CC^r; 1 hydro9en ' °' « hetero ^ ,c 

A process as claimed in daim 1 for the preparation of a compound represented by formula IIC. and salts 
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and prodrugs thereof: 




(MC) 



wherein 

Y* represents nitrogen or A 32 -*}; 
Z 1 represents nitrogen or CH; 
n is zero, 1,2 or 3; 

B* represents oxygen, sulphur or N-R»; 



rr , ^l^™ 1 ^ aryt aryt 

S? ?E he : eroc y c,oa,k y , ' hete ~^ or heteroary. (C^ alkyl, any of groups nTa'y ^ 

represents -CH 2 .CHR« NR3*R37 or a group ^ fofmuIa 



c 



n-r" or 




r T; R ^ R36 ' *" *" hydrogen or C« alkyl; and 

tZSZtZS. " ^ 1 f0rthe PreParaB ° n ° f 8 COn ' POUnd represented '«>. and sate 




(MO) 

wherein 

W 1 represents nitrogen or C-A 42 ; 
n is zero, 1,2 or 3; 

B 4 represents oxygen, sulphur or N-R«; 
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arvf „ * ?J J ,n h d «P end « nfl y re P^nt C a.kyl, Cm alkenyt. alkynyl, C_ 7 cydoalkyl, eryl, 
2S? ^LT yWM ' ° f hetero W«)a]kyl, any of which groups maybe 

optonaJly substrtuted; or hydrogen, halogen, cyano. trifluoromethyl, C„ alkoxy, alkylthk, or -N* Ry; 
R»i represents -CH 2 .CHR« NR«R«7 or a group of formula 




o r 




R« R« R«, R« R48 and R" independently represent hydrogen or alkyl- and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocycl »c group, or R* and Ry 
together represent a C« alkyiene group. 9 P K 

1 o r^^f 3 83 daimed in C,aim 1 for the W"*k>n of a compound selected from: 
2^5K2-benzyltetra2ol-5-ylmethyl)-1H-indol^-yl]ethylamine; 

2^1-benzyltetiBzol-5.ylmethyl).1H.lndol-3-yrjethylamlne; 
N.N^imethyl-2^1-methyltet^ 

N,N^lmethyl-2^5^2-methyltetrazd^ylmethyl)-1H.Indo^3-yl]ethylamlne■ , 
N,NKJimethyl-2^1 ,2,4^ 

N.N^Imethyl-2^tetrazd-2-yl^^^ 

N,NKiimethyl-245KtetrazoJ-1-ylmetriyl)-1H-indol^ynethylamin 
N,NKilmethyl-2^1,2,3-t^^ 

3^2-ammoethyl>-5-(1^ethyltetrazol-5-yl)benzo[b]thlophene; 

3K2-amlnoethyl)-5-(2^ethyltetra2ol-5-yl)benzo[b]thlophene; 

3^N,N^imethylamino)ethyl>5-(2^ethyltetraiol-5-yl)benzo[b]m 

N,NKlimethyl-2-I5-<2-methyllmlda2oH-ylmethyl)-1 rWndol-3-yQethylamIne- ' 

N,N-dimethyl-245-<lmidazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine' 

N,N^imethyl-245^2-methyl^ 

N.NKiimethyl-245^thyltet^^ 

N.N^imethyl-2H5^thyltetr^^ 

N,N^imemyl-245^1.2 f 4-triazol-1.yl)-lHHndd^yQethylamine; 
1 ^ethy1^[5^2^ethylimidazol-1-yl).1 H-indol-3-yl]piperid,ne; 
1 *nethyl-4-[5-(1 ,2,4-triazoM -ylmethyl)-1 H-indol-3-yflpiperidlne; 
445-<2-rnethylimldazol-1-yl)-1H-indoJ-3-yl]piperidine; 
4-[5-<1 ,2.4-triazoM -ylmethyl)-1 H-lndol-3-yl]piperidine; 

3- [5-<2-4nethylimidazoH-yl)-1 H-indol-3-yl]pyrrolidine; ' 

1^ethyl-345^2^ethylimidazol-1.yt)-lH-indol-3.yf]pyrrolidine- 

4- [5-<imidazol-1 -yl)-1 H-indol-3-yl]piperidine; 
4-{5-<1 ,2,3-triazoM -yl)- 1 H-indol-3-yrjpiperidine; 

1 -methyi-H5-(imida2oH-yl)-1 H-indol-3-yl]piperidine; 
1 -methyl-4-[5-{1 ,2,3-triazol-1 -yi)-1 H-indol-3-yl]piperidlne; 

lHnemy»-3-[5K1^,3-triazol-1-yl).1r^indo|.3-yl]pyn^!idh 
1^sthyl-3-[5^2^ethylimidaz^^ 

1^ethy»-345^imldazol-1-yl).1HHndol-3-y0pyTrolidine; 

1 H*ethyl-3-[5-(1 ,2,4-triazoM -ylmethyl)-1 H-lndol-3-yllpyrrolldlne- 

1 -methyl-3-[5-(imida2ol-1.ylmelhyl)-1 H^dol-3-yQpyrrolidine; 

N,N^imemyl-2^2-amlnolmldazoJ-1-yl)-1H-lndoi^yl]e%lamine; 
N.^methyl-245^2-aminoimW^ 

N-methyl-2-[5-<1 A4-triazoM-ylrnetriyl)-1 H-lndol-3-y1Jethylamfne; 
and salts and prodrugs thereof. 

^T^IHT^ P3Tatk " ) °L a phafmaceuUcal exposition which comprises mixing a compound prep- 
ared as described In any one of the preceding claims with a pharmaceutical* accepts caZ^ exct 
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plent 



The use of a compound prepared as described In any one of claims 1 to 6 for the manufacture of a modi- 
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